
APPENDIX A 

wTe Recycling, Inc. -Greenfield, MA 

EPA Emissions Testing - Final Report 

Particulate Matter/ Trace Metals Emissions Calculations/ Field Data 

1. Auto Waste- Scrubber/Cyclone 1 

2. Auto Waste - Cyclone 2 

3. Auto Waste - Cyclone 3 

4, - Scrubber/Cyclone 1 

5. -Cyclone 2 

6. -Cyclone 3 

7. Blended Waste - Scrubber/Cyclone 1 

8. Blended Waste - Cyclone 2 

9. Blended Waste - Cyclone 3 

Test Dates: November 18-20, 2016 ~ 
MON'lllml: 



Al. 

Test Dates. November 18-20, 2016 

wTe Recycling, Inc. -Greenfield, MA 

EPA Emissions Testing - Final Report 

Auto Waste-Scrubber/Cyclone 1 



PLANT: 
LOCATION: 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP • 3 (INT) : 
IMP - 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP· 1 (FIN) : 
IMP· 2 (FIN) : 
IMP· 3 (FIN) : 
IMP • 4 (FIN) : 
IMP • 5 (FIN) : 
IMP • 6 (FIN) : 
IMP· 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 • Auto 

7.500 
0.185 

TRAVERSE I VELOCITY I 
POINT HEAD 

0.84 A1 2.80 
2 3.20 

713.8 3 3.10 
698.0 4 2.20 
582.0 81 2.90 
716.9 2 2.90 
716.9 3 3.00 
808.4 4 2.05 

. C1 2.30 
2 2.50 

725.7 3 2.70 
700.1 4 2.10 
585.0 01 2.10 
716.8 2 2.35 
717.4 3 2.40 
814.9 4 2.10 

. 

0.0 

20.9 

0 

30.33 

-1.8 

12 

60 

987.634 

938.110 

9:59 

10:59 

AVERAGE: 2.54 

SQUARE 

RDOT 

1.67 
1.79 
1.76 
1.48 
1.70 
1.70 
1.73 
1.43 
1.52 
1.58 
1.64 
1.45 
1.45 
1.53 
1.55 
1.45 

1.59 

I 

RUN#: 
DATE: 

DE~TA I 
2.40 
2.40 
2.30 
2.30 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 

Auto-Cl-RI 
18-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP (F) 

47 46 81 
47 46 82 
47 46 82 
47 46 82 
47 46 83 
47 46 83 
47 47 83 
47 46 82 
47 46 82 
47 46 83 
47 46 83 
47 46 82 

82 
83 
83 
83 

2.25 47.0 46.1 82.4 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP· 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP - 5 (INT) : 
IMP • 6 (INT) : 
IMP· 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP - 3 (FIN) : 
IMP • 4 (FIN) : 
IMP - 5 (FIN) : 
IMP - 6 (FIN) : 
IMP - 7 (FIN) : 

%C02(0UT): 

% 02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL.METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 - Auto 

7.500 
0.185 

TRAVERSE I VELOCITY .I 
POINT HEAD 

0.84 A1 2.60 
2 2.75 

715.2 3 2.70 
678.0 4 1.90 
596.0 B1 2.80 
718.7 2 2.80 
715.6 3 2.60 
797.4 4 1.80 

. C1 2.30 
2 2.50 

730.2 3 2.55 
678.9 4 2.10 
596.0 01 2.10 
718.9 2 2.25 
715.7 3 2.40 
804.9 4 2.00 

-
0.0 

20.9 

0 

30.33 

-1 .8 

12 

60 

1037.298 

988.052 

12:28 

13:28 

AVERAGE: 2.38 

SQUARE 

ROOT 

1.61 
1.66 
1.64 
1.38 
1.67 
1.67 
1.61 
1.34 
1.52 
1.58 
1.60 
1.45 
1.45 
1.50 
1.55 
1.41 

1.54 

I 

RUN#: 
DATE : 

DE~TA I 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 

Auto-Cl-R2 
18-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP (F) 

50 49 83 
50 49 83 
51 49 84 
51 50 83 
51 50 83 
52 51 84 
52 51 84 
52 51 83 
53 51 83 
53 52 84 
53 52 84 
54 53 84 

84 
84 
84 
84 

2.21 51.8 50.7 83.6 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP - 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP - 6 (INT) : 
IMP • 7 (INT) : 

IMP - 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP - 4 (FIN) : 
IMP • 5 (FIN) : 
IMP - 6 (FIN) : 
IMP • 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone l - Auto 

7.500 
0.185 

TRAVERSE I VELOCITY I 
POINT HEAD 

0.84 A1 2,55 
2 2 .. 75 

699.9 3 2.50 
714.8 4 1.80 
584.3 81 2.80 
720.6 2 2.70 
717.2 3 2 65 
814.9 4 1.50 
- C1 2.30 

2 2.35 
716.9 3 2.50 
717.2 4 1.90 
585.3 01 1.95 
720.4 2 2.10 
720.3 3 2.20 
823.4 4 1.80 

-

0.0 

20.9 

0 

30.09 

-0.95 

12 

60 

137.886 

87.998 

7.39 

8·39 

AVERAGE: 2.27 

SQUARE 

ROOT 

1.60 
1.66 
1.58 
1.34 
1.67 
1.64 
1.63 
1.22 
1.52 
1.53 
1.58 
1.38 
1.40 
1.45 
1.48 
1.34 

1.50 

I 

RUN#: 
DATE : 

DE~TA I 
2.30 
2.30 
2.30 
2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 

Auto-Cl-R4 
19-Nov-16 

DRY GAS METER I STACK 
IN I OUT TEMP(F) 

57 58 85 
57 58 86 
58 57 86 
57 57 85 
57 57 86 
58 57 87 
58 57 87 
58 57 86 
58 57 87 
58 58 87 
58 57 87 
58 57 87 

87 
87 
88 
87 

2.24 57.7 57.3 86.6 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN# : Auto-C1-R1 
DATE : 18-Nov-15 LOCATION: Scrubber/C clone 1-Auto 

Ts (°F) = 82.4 %CO2= 0.00 Vm (CF) = 
Ts ( .. R) = 542.4 %02 = 20.90 DELTAH (ABS)= 
Tm (°F) = 46.5 %CO = 0 Ps (ABS) = 
Tm (0 R) = 506.5 %N2 = 79.10 SQRT DELTA P = 
VI (TOT)= 23.9 Cp = 0.84 y = 
VI (adi) = NA TIME = 60 An = 

Vm std= 17.64 {Vml(YMDELTA H ABS} = 52.789 
(Tm) 

Vw std= .04707 (VI TOT) = 1.125 

Bwo = Vw std / (Vw std) + (Vm std) = 0.021 

Bwo = by steam tables = NA 

1. Bwo = 1-Bwo = 0.979 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 
0.28 (% N2) 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.610 

G = SQRT (Ts/Ps/Ms) = 0.792 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 90.496 

Qs = 3600 (1•Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2349398 
DSCFH /60 = 39157 
3600 (Vs)(As) = 2443389 
ACFH /60 = 40723 

%ISO = 100 {Ts} {Vm std} {Delta H abs} = 92.0 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 

49.524 
30.50 
30.20 

1.5904 
1.0037 
0.000187 

DSCF 

CF 

LB/LB 
MOLE 

LB/LB 
MOLE 

FPS 

DSCFH 
DSCFM 
ACFH 
ACFM 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN# : Auto-C1-R2 
LOCATION : Scrubber/C clone 1 • Auto DATE : 18-Nov-15 

Ts (°F) = 83.6 %CO2= 0.00 Vm (CF) = 49.246 
Ts (0 R) = 543.6 %02 = 20.90 DELTA H (ABS)= 30.49 
Tm (°F) = 51.3 %CO = 0 Ps (ABS) = 30.20 
Tm ( 0 R) = 511.3 %N2 = 79.10 SQRTDELTA P = 1.5406 
VI (TOT)= 23.7 Cp = 0.84 y = 1.0037 
VI (adil = NA TIME = 60 An = 0.000187 

Vm std= 17.64 {Vml(YMDELTA H ABS} = 52.003 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.116 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.021 

Bwo = by steam tables = NA 

1 -Bwo = 1- Bwo = 0.979 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.608 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.793 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 87.760 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2273077 DSCFH 
DSCFH / 60 = 37885 DSCFM 
3600 (Vs)(As) = 2369517 ACFH 
ACFH /60 = 39492 ACFM 

%ISO = 100 {Tsl {Vm stdl {Delta H abs} = 93.6 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C1-R4 
LOCATION: Scrubber/C clone 1 • Auto DATE : 19-Nov-16 

Ts (°F) = 86.6 %CO2= 0.00 Vm (CF) = 49.888 
Ts (0 R) = 546.6 %02 = 20.90 DELTAH {ABS)= 30.25 
Tm (°F) = 57.5 %CO = 0 Ps (ABS) = 30.02 
Tm (0 R) = 517.5 %N2 = 79.10 SQRT DELTA P = 1.5017 
VI (TOT)= 31.8 Cp = 0.84 y = 1.0037 
Vl (adi) = NA TIME = 60 An = 0.000187 

Vm std= 17.64 {Vml{Yl{DELTA H ABS} = 51 .643 DSCF 
(Tm) 

Vwstd = .04707 {VI TOT) = 1.497 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.028 

Bwo = by steam tables = NA 

1 - Bwo = 1-Bwo = 0.972 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.531 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.799 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 86.144 FPS 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2190033 DSCFH 
DSCFH /60 = 36501 DSCFM 
3600 (Vs)(As) = 2325882 ACFH 
ACFH /60 = 38765 ACFM 

%150 = 100 {Ts} {Vm std) {Delta H abs) = 95.8 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: wTe Recycling RUN # : Auto•C1-R1 
18-Nov-15 LOCATION: icrubber/C clone 1 -Aut( DATE: 

BLANKS 
FILTER FILTER ACETONE 

NUMBER 1755 
BEAKER 

0 1763 0 

FINAL 

TARE 

0.0046 

0.0000 

0.0334 0.0000 

0.0000 0.0000 

0.0000 

0.0000 

NET 0.0046 0.0334 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
CO2 = 

Mn = 
Ar = 

Mn = 

38.000 
0.000 

38.000 

Vs = 
As = 
Vm std= 
Ffactor = n/a 

Qs = 3600(1-Bwo)(VsXAs)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH/60 = 

20.90 
0.00 

90.50 ft/sec 
7.50 ft2 

52.79 OSCF 

2349398 OSCFH 
2443389 ACFH 

40723 ACFM 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 1.58727E-06 LB/SCF 

100 
75 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0111 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 25.4 mg/M3 

PMR = Qs xCs = 3. 729 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT wTe Recycling RUN # : 
LOCATION krubber/C clone 1 -Autc DATE : 

Auto-C1-R2 
18-Nov-15 

BLANKS 
FILTER FILTER ACETONE 

NUMBER 1756 
BEAKER 

0 1763 0 

FINAL 

TARE 

NET 

0.0086 

0.0000 

0.0086 

0.0092 0.0000 

0.0000 0.0000 

0.0092 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

0.0000 

0.0000 

0.0000 
100 
120 

Mn-Ar =Mn 02 = 
CO2 = 
Vs = 

20.90 
0.00 

Mn 
Ar 

= 
= 

17.800 
0.000 As = 

Mn = 17.800 
Vm std= 
Ffactor = n/a 

87.76 fVsec 
7.50 ft2 

52.00 DSCF 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 

Cs' = 0.0154 (Mn) /(VmSTD) = 

Cs'M = (Mn) / (VmSTD x 0.02832) = 

PMR = Qs x Cs = 

2273077 DSCFH 
2369516.638 ACFH 

39492 ACFM 

7.5474E-07 LB/SCF 

0.0053 GRAINS/SCF 

12.1 mg/M3 

1.716 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT wTe Recycling RUN # : Auto•C1•R4 
19-Nov-16 LOCATION ,crubber/C clone 1-Autc DATE : 

FILTER 
NUMBER 1764 

FINAL 

TARE 

NET 

0.0058 

0.0000 

0.0058 

BEAKER 
0 

0.0067 

0.0000 

0.0067 

BLANKS 
FILTER ACETONE 

1763 0 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

100 
96 

Mn-Ar= Mn 

Mn 
Ar 

Mn 

= 
= 

= 

12.500 
0.000 

12.500 

02 = 
CO2 = 
Vs = 
AS = 
Vm std= 
Ffactor = 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 

Cs' = 0.0154 (Mn) /(VmSTD) = 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 

PMR = Qs x Cs = 

20.90 
0.00 

86.14 ft/sec 
7.50 ft2 

51.64 DSCF 
9570.0 

2190033 DSCFH 
2325881.619 ACFH 

38765 ACFM 

5.3371 E-07 LB/SCF 

0.0037 GRAINS/SCF 

8.5 mg/M3 

1.1688 LB/HR 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Auto-C1-R1 
Source: Scrubber/Cvclone 1 - Auto Date: 18-Nov-15 

Total Reagent Total 1-_____ ~~~E!nt"!ti0!! lC_sl_ ______ _ _______ Emissio'! Rate (§ _________ 
Blank 

Analvte (ug) (ug) (ug) lb/dscf ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 8.35E-12 1.34E-01 1.963E-05 
Cadmium 2.30 ND 2.30 9.61E-11 1.54E+00 2.257E-04 
Lead 14.70 0.92 14.70 6.14E-10 9.83E+00 1.443E-03 
Mercury 7.42 ND 7.42 3.1E-10 4.96E+00 7.282E-04 

Run Data 
Vm (dscf) = 52.79 
Q5 (dscfh) = 2,349,398 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-8-)(V sHAs)( 17 .64 )(P s)/(T s) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug • 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Metals Emission Calculations 

Faclllty/Site: wTe Recycling Run No.: Auto-C1-R2 
Source: Scrubber/Cyclone 1 - Auto Date: 18-Nov-15 

Total Reagent Total - - - - - - £~~~ntr~t1ora LC_sl_ _ - - - - • ._ ________ Emissio'! Rate @ _________ 
Blank 

Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 8.48E-12 1.36E-01 1.928E-05 
Cadmium 2.83 ND 2.83 1.20E-10 1.92E+00 2.728E-04 
Lead 11.10 0.92 11.10 4.71E-10 7.54E+00 1.070E-03 
Mercury 22.94 ND 22.94 9.729E-10 1.56E+01 2.211E-03 

Run Data 
Vm(dscf) = 52.00 
0 5 (dscfh) = 2,273,077 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 5)(As)( 17 .64 )(P 5)/(T 5) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug • 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscmt {1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) • dscfh 



F acllity/Site: 
Source: 

Analvte 
Beryllium < 
Cadmium 
Lead 
Mercury 

Vm (dscf) 

0 8 (dscfh) 

02(%) 
CO2(%) 

Os (dscfh) 

Cs (lb/dscf) 

wTe Recycling 
Scrubber/Cyclone 1 - Auto 

Total Reagent Total 
Blank 

(ug} (ug) (ug) 
0.20 ND < 0.20 
1.73 ND 1.73 
3.40 0.92 3.40 

15.02 ND 15.02 

Run Data 

= 51.64 

= 2,190,033 

= 20.90 

= 0.00 

Equations 

Metals Emission Calculations 

Run No.: 
Date: 

Concentration (Cs} ~-------------~----~---
(lb/dscf) ug/dscm 
8.54E-12 1.37E-01 
7.39E-11 1.18E+00 
1.45E-10 2.32E+00 

6.413E-10 1.03E+01 

= 3600 ( 1 ·Bwa)(V 5 )(As)( 17 .64 )(P 5 )/(T ,) to obtain dscm: 

= (ug * 4.536E08) / Vm Std to obtain ug: 
Cs (ug/dscm @1%CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf) * dscfh 

Auto•C1-R4 
19-Nov-16 

Emission Rate (E) --------------------------
lb/hr 

1.870E-05 
1.618E-04 
3.179E-04 
1.405E-03 

Conversions 

multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



: con ents & HN03 . · lmpln11•.rs W . - ' 
1 HCl1rlnse & DI H2') Sampl1"9 Fllter/prol>, rinse nnse rinsi ·- Total Hg 

~ p • p 

(ug) 'I ,Run ID. . Date . (ug)_ (ug)_ (ug) (ug) (ug) 

11/18/2015 0.733 < 0.13 < 0.0048 < 0.023 6.53 7.421 

11/18/2015 0.089 < 0.16 < 0.0048 0.091 22.6 22.945 

11/19/2016 0.042 < 0.17 < 0.005 0.804 14 15.021 

Rea ent 11/18/2016 < 0.015 < 0.15 < 0.005 < 0.02 < 0.013 < 0.203 



J'race,Mital 

Bi llfuiii . 

Cadmium u 2.30 2.83 1.73 < 0.10 

l:.ead 14.70 11.10 3.40 0.92 



TRAVERSE DATA SHEET 

Faclllty:/Site: wTe Recycling Run No. Jt1./-r. - Cl ~ J'2 I 

0 
Source: Scrubber/Cyclone 1 Date: /6 November 2015 

lmptnger Volumes (mll: Sampling Parameters ~f_,-. 
1 - lnttlal ,A'lli;? ~ ;51 Traverse Run Delta P Delta H Dry Gas Metar Stack Matar Probe FIiter Exit lmplnger Vacuum 

2 - lnltlal -~IFl Polnl Time IH,O) ("H,01 In IFI OutlFI Temp/Fl Reading (CF) Temp(Fl TemDIFl Temo IFI l"'Hg} 

3 -lnltlal A1 5.0 J~o 12 ~ ,, 4-7 £.lt. <r{/ flj '? 2 t.C. i:/c/() lb7 J'I -, 8'( 
J -:.. . 

4 -lnlllal 2 10.0 '- .20 11. ( (, 'i -7 14 ~ ~:; 1,::1~ II!>.~ /;. "} L7.~ 1£✓- 4 ~ I ~~ 
5 - Initial 3 15.0 :/,.JO '7 • ' .. I 1i - j 'i!i. 71':.' t.f,l}_,, 73 ~~ 1/43 'f I ~/ 9c , • .Ja ro.. ~ ~ - I t1.,, ~ ' q~,t./,, 7/4 ~~ ~..,,- 'f-3 7 ?o 6 • lnttlal 4 20.0 '1 .. ~ .J. 
7-lnltlal - 81 25.0 .790 !J.25' tJ-.7 4 ~ S(~ ,;,~7 -1~ :J.25" ~ # 7 'lt 

2 30.0 ~'.90 ~20 1..£.7 4-& ~ c:~:;, Cf 74- :I.; 'J 67 '-/Jr 7 '-3 
1 - Flnal ,, tJO ''/ 26 4-7 ~f.7 ~~ (. ¼7 /) jt.1-, L✓. , '(J I ✓.:: s,,- ~~ 7 o/j 3 35.0 ... ,,., ·" 2. Flnal 12..6< 220 '1 -7 L, r~ -<(:; I .. '7/. I 74 ~20 ~CJ 1'7~7 7 'l'-/-4 400 

3 -Flnal C1 450 ,2.o/.; 22/J ~- ~ 'I <j 
,, , ,. r/~~1 74 ~.2,1 -; ,;t L/-1 7 ~ 

4 •Final 2 500 !l.?O 'I,;/{; l.. ... 7 ', (L Sf~ , 1 17 ,, ~ - 74- k1/.26 -1°1 l'-/-1 7 15 
5. Final 3 L.Z7tl ~. ~i6 7 -I 'I-0 g·~ Cff, .5 VJ~:- L'l.;n yo tJ..'f 7 16 550 1 .. 

6 • Final 4 600 ~16 ;,/ 211 ,J..7 t././4, 'i(J - orr 1220 77 t./..C, 7 f/7 
7-Flnal - D1 1210 5f;J 

2 1:1.;~ ~1 
Pstaek ("H,O): I- /. ,(6 I 3 1,2, t/{; f{j 

0 
4 12,/(') r~ 

Bar. Pres.("H91: 13(). 33 I 
Run Time (min.): I I 60 

Flnal Mete3+ I °lf7.~ I 
lnltlal Meter (CF): T'r 

C ~ l"J-") ,,,._, I ,,.i 
I I 

IT/I I '" 

'13 tr,/10 
Start Tlme: IO't~I 
End Tlme: llO~I 

FIiter Information: Leak Checks: Samollna Train Information: 

ID: Train-pre: (J./J'J#r di! I~ "Hq Test Method: EPA 5129 

Tare tn\: Train-mid: - @ - "Hg Meter Box No.: EE2 

Train-post: lt).l.a ., t!i! "HQ Delta H: 1.783 
Trap Information: Pltot-pra: /v /@ . "H20 Y: 1.0037 

ID: n/a Pilot-post: V,/ @! ... "H20 K-factor: I 
Pre Weight: n/a Field Team Members: - Nozzle ID: /Nozzle Diameter: i} J "i('.i;""" 

Post Welaht: n/a Box Ooerator: IL Probe ID: S4•1 

Probe Ooerator: .O< Probe TC ID: TC-S-4-1 
Comments: FIiier Exit TC ID: (ti91 ibor 6918 

ISO Probe ID: P-3-6 4th lmplnqer TC 10: 3060 

0 HotBo,c ID: HB-6 

UmblllcallD: SFES-200 
Scale Calibration: lmelnger Water Ae1:1earance: Scale ID: 5A2811799 

100.0g 99.9 nla Weight 10 (100g): 6040 

1,000.0 g 999.1 Weight ID (1,000g); 6993 
A.,uf(II 1-4-r 11>; l~03C>2.Z\fb 



Faclllty:/Slte: 

C 
Source: 

lmpfnger Volumes (ml): 

1 - lnltlal 

2 - Initial 

3 • Initial 

4 - lnltlal 

5 • lnlllal 

6 •lnltlal 

7 -lnltlal . 

1. Final 

2-Flnal 

3 • Final 

4. Final 

5 • Final 

6-Flnal 

7 -Final -

Pstack ("H201: 1-l 1'6 j 

0 
Bar. Pres.("H0): IJ0.331 

Run Time (mln.):I 60 
I 

Final Meter (CF!: 

I L037. J.~<( I 
lnttlal Meter (CF): 

q<:(i',f\6:J. -
Start Time: ~ 
End Time: 113J'(I 

FIiter Information: 

ID: 
TaretD\: 

Trap Information: 

ID: n/a 

PreWelaht: n/a 

Post Welaht: n/a 

Comments: 

ISO Probe ID: P-3-6 

C 
Scale Calibration: 

100D g 99,9 
1,000.0 g 999,1 

TRAVERSE DATA SHEET 

wTe Recyclinq Run No. A,/.r1 . / I . J! ,J 
Scrubber/Cyclone 1 Date: /</ November 2015 

Sampling Parameters UJftJ 
Trav,,., Run Delta P Delta H Orv GH Meter Stack Meter Probe 

!r 
FIiter Elllt lmplnger Vacuum 

("H,O) Out(FI Temp (Fl Readlna ICFI TempfFI (Fl TemDIFI Tem11 IFI !"Hal Point Time IH,O) In (Fl 

A1 5,0 i:.J ~(J ,.!~~ 5t\ 4-c, K~ 9'/,2 I tf,,i~ I,;/~ ~? l/-4-. 7 
l:J7f , J .:JI) -s-o ,,~~ f{:J 'flti.~ 7G l,JL:J? 70 ~ 7 2 10,0 , ... 

' 
3 15.0 l:J.16 ,: _?Q ~ J.~ <,54 .. //Jo(J. 3 7':/ ~ctt) 7~ Lf..<t 't 
4 200 I '1{) ' ' l(j ~ Ko ~~~ Wrf.4 -11 r72u 174- 57 CJ ,, .,. 

B1 25.0 11 <t6 I~ "' . V) I t:°I ,S-0 '8"3 IM'tf.5' -JO 12:Jo ,-r4 5.:? 9 
300 1.::1.rtJ f 1 I(, ~1 51 1,.,.¢. ltil'J.I~ ,o i:x'. 20 -;3 ,:3 Cl 

2 . 
3 35.0 ,'.~O I J h ;:;'2 51 ~ "/,/- 101t.1 70 _'J.J(j 7u.. , ,-"" C:i .... - -
4 40,0 J <i'tJ 7'1 "1 !5~ ~7 ◄ t3 /(Jf/d. i" ~'0 1;L,' 'y, -;I/.. !)~ q -

,~1:'30 ".~o b~ "{I ~~ 1112• . '1 ,_ 
'{\ ll.j 0 73 'J'-J. 9 C1 45.0 

2 50,0 ..:1 . .-0 -ii -, a .,3 ~) ~4- "/6:J •.() 7/) 13.~ c? 7~ 1'+ q ... 
3 55,0 :,-55 'I~ n '1~1 5.:. Kl/- 1/('.),3_:l~ ~ Id.'~ ,, ~;4 1.5~ y 
4 600 :,1 //) ~.Jo !)L~ ~ f(,f.. - 7/ l:Jj 1 ,-,;... I,~ ~ 

D1 ~1,/(J ~if-
2 1'1,:)5 ~Lj.. 
3 ~ , t/(J <(it 
4 ~a1 <,(LJ_ 

Leak Checks: Sampling Train Information: 

Train-pre: ~a,~ 16) IQ '"Ho Test Method: EPA 5129 
Train-mid: - (Ii! - '"HII Meter Box No.: EE2 
Train-post: rJ.IYid.. I@ If> "Ha DeltaH: 1.783 
Pilot-pre: lr/i/_,.,"' @ ~ "H20 Y: 1.0037 
Pilot.post: Ii/// @! --~ "HzO K-factor: I 

field Team Members: Nozzle ID: /Nozzle Diameter: n, l¢11:" 
Box Ooerator: ~, ~ Probe ID: S-4-1 
Probe Operator: n<. Probe TC ID: TC..S-4.j 

-
FIiter Exit TC ID: ~1Thrl691~ 

4th lmplnger TC ID: 3060 ._ 

Hot Box ID: HB0 6 

UmblllcallO. SFES-200 
lmelnger Water Ae!;!!arance: Scale ID: 5A2811799 

n/a Weight ID (100..1: 6040 
Wol11ht ID 11,oonn1; 6993 

!<,,i,l'1Jtr1tk~ lb : 1''10~02..lo.fb .. 

-
7s ,c ; 
~ 
~ 
r, 
~f 

r,; 
fl 
~ 

g 
'i 
G 

}() 

'd -.. ... 
la 
VlJ, '/. 
'O 



TRAVERSE DATA SHEET 

Facillty:/Site: wTe Recycling Run No. Li, .J.~ -CI - # 3 

C 
Source: Scrubber/Cyclone 1 Date: 

. I /<;(' November 2015 

lmplnger Volumes (ml): Sampling Parameters PJ; 
1 - lnltlal Traverse Run Delta P Dalla H Orv Gas Matar Stack Matar Probe ft~ FIiter Exll lmplngar Vacuum ,; 
2 • Initial Point Time (H10) ("H,01 In IF) Oul(F) Temp IF) Reading (CF) Temp IF) u IFI Tamp(FJ TamPIF) !"Hal ~c. 
3 • Initial A1 50 ,~'70 2~0 ,j£. '71' 'f tJ./. 7 ~3 ~ ;'() f/J'] ti r...7 7 'i~ 
4 -Initial 2 10.0 ,~' !d1 ,7 : ('} ~L ~< ( 

'() cf-6; 't 7,2 ~'" ~y l. r..7 I l(j~ 

5 • Initial 3 15.0 1~',4' ,7. ..... 0 ;,/4 .65 C ~ ~o. I 74 -130 76 5b 7 10; 
6 -Initial qt\ I~ I() .£ 55' ii ;q -,42. 72 ~ - ~ -~ 7 Vo~ 4 20.0 ""'· J 

7 - Initial . 81 25.0 ,'flt,~ 1~' ~ () 5h 5""5' ~<f ~·. ~ 7/ 'l3C ) ~ ~~ I 101. ... ,., . ,J 

2 30.0 ~CJO aJo _r{l ?5' G,(J ll..; . 'r· 76 ;~,a 75" ~I( 7 '""' 1 • Final 3 35,0 '1.10 1:J.30 '" q --~ M,.£, 1/ ~-~ 7~ 56' 7 Id~ 

2- Final 4 40.0 J.~!' '} ~Q !)«:; S-5' '0 71.7 1 I LZ~ 1t. 5?; 7 /175 

J. Final C1 45.0 l!J Jo :.~~o ~~ ~~ <ltq 7•4 9 71 2~ lb -57 7 'O'S 
4- Final 2 50.0 1!~ 3() .. . 10 -'f7 ~, c>a -,. . I 12 t7 :ltj 7£ 5lf 7 ~oj 

5 • Final "1.4<J •J ~r, ,;7 .?/., C 
3 550 ... ~ ).~ '{~ 7J :J.':10 1L ~ 7 "oLJ 

6- Flnal 4 600 CJ a, ..;~·30 f7 !:J{, I c. IJ - ?3 ~16 71:" 5c; 7 IO't 
7-Flnal - D1 .i0 c7fC/ 

2 :,, //J '1(1 

0 

Pstack ("H201: 1-l :(61 3 .!~~ 1c; j . 
n tJt) '() 4 ,,J, 

Bar. Prus.f'H,): I jo. 3.31 

Run Time (mln.J: I 60 I 
I 

Fln~etfCF): C ii 
' 

I 
I 

Initial Mete~: 

3'1- (n I 
Start Time: 11!:i:3:J.. I 
End Time: IL51JI 

Filter lnfonnation: Leak Checks: Samollna Train lnfonnation: 

ID: Train-pre; .001 @ /0 "Ha Test Method: EPA 5/29 

Tare fal: Train-mid: - @ - "Hg Meter Box No.: EE2 

Tratn.nost: , @ "Ha Delta H: 1.783 
Trap lnfonnation: Pltot-pre: ,./v @ ~ "H20 Y: 1.0037 

ID: n/a Pilot-post: - @ 
r 

"HzO K-factor: I 
PreWelaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: /1. IY~ 

Post Weight: n/a Box Operator: _17 Probe ID: S-4•1 

Probe Ooeralor: A' .C. Probe TC ID: TC-S-4-1 
Comments: 

. 
Filter Exit TC ID: ("691~r6918 

lso Probe 10: P-3-6 4th lmolnaer TC ID: 3060 

0 Hot Box ID: HB-6 

UmblllcallD: SFES-200 
Scale Calibration: lml!inger Water Al!~arance: Scale ID: 5A2811799 

100.0g 99.9 nta Weight ID 1100gl: 6040 
1,000.0 g 999,1 Welaht ID 11,000al: 6993 

~ - .l,._ ' ..... \ "<.O 'lot..? ur. 



TRAVERSE DATA SHEET 

Facllity:/Site: wTe Recycling Run No. LliLt. Cl - /d4 

0 
, 

11 . 
Source: Scrubber/Cyclone 1 Date: November 2015 

Im pinger Volumes (ml): Sampllng Parameters ftf) 
. -1 -lnltlal 

.jt,F 
r-. 

Traverse Run Delta P Delta H Orv Gas Meter Stack Meter Probe FIiter Exit lmplnger Vacuum r 
2 • lnltlal Point Time (H,0) (""H,0I In IF) Out(FJ Temp IF) Reading (CFI Temp (Fl T (Fl Temp(F) Temp IF) !"Hal <: 

3 - lnltlal A1 5,0 '2~5' 2.o/) 57 .,-..g- ~6' ( J./J 7~ 1..:7~ h5°' L/...R Cf '1i iJ7{ :I. 3() -~7 lff( Tb , :t,, ~ 73 ,,~ 7/ if.. Cj 9 4 • lnltlal 2 10.0 ..,. . r 
5 - Initial 3 15.0 :J.(l} :1.~o 5~ .57 '6'6 IA:).4- 7; ,, '30 73 ~'1 7 'I ~-
6 - Initial 4 20.0 .1'C, l:J.,25' ,r7 t,7 ~5 '(J'f. ti 7l> ;,..;/5 ?I- _,;tf o/ ~ 
7 • lnltlal . B1 25 0 

II (/J ,., •15 5'7 '5'7 (/'~ /(jg'.<( 7tJ :zz 7~ ~I c.; lo I"' A ' 
2 300 !.,', 7,1 ' ,: I{ lj fS' 57 <n /,3, {) t,9 :J J#j ·74 ~ .... , 

/0 j 

' 1 - Final 3 350 :lt,5. ., ~ I.I. 5C6 57 ~ 1//7. / 70 ~2) 74 "1, '7 /tJ 
2 -Final 4 40.0 Jin ? ~~ ~~ '57 cf"h I}/. 3 76 l:J:Jo 71/- 51 y V4. 
3 • Final C1 45,0 ,, '3/) :.1.. ' ·- r) 55(' €7 <i/i 12~4- 7tJ L.7.2o 7~ 5;2 ' Id 
4 -Final 2 50.0 :.,1_ 3~ 2J I) 5~ 5~ <. 7 171.~ 7/ 12~ 7.~ -5";/ 9 ;, 
5 •Flnal 3 55,0 u !x) .2to s-~ -~ ~-7 /~'{"1?' ti :J.26 75 53 9 /, o· 
6 -Final 4 60,0 . qt, .1211 -~~ 57 n - 76 ..226 71/- 53 " Id 

7 -Final . 01 -~~ q, 
2 '""" /() ~7 

Pstack ("H10): I- t}. ffi 3 -'~ 'Ki' 
4 

Bar. Pres.("H1): I _j?. {ff I 
lh <{tJ ff7 

Run Time (mln.):I 60 I 
Final Meter (CF): _ 

l I 3 7. <{'! I, 
"" , Initial Meter ICFl: ,.) ... w. ¢7.~'lil 

Start Time: 1013q1 
End Time: ~2~1 

Filter Information: Leak Checks: Samolina Train Information: 

ID: Train-pre: rJ.M\ @ IS "Hg Test Method: EPA 5/29 
Tare lal: Train-mid: - (@ - "Ha Meter Box No.: EE2 

Train-DOSI: 'l.J n.s-• @ /.~ "Hq Delta H: 1.783 
Trap Information: Pltot-pre: I/ v .. @ ' "HzO Y: 1.0037 

ID: n/a Pilot-post: ,/ 1/ @ , "HiO K-factor: I 
Pre Weight n/a 'earn Members: Field' Nozzle ID: /Nozzle Diameter. ,••J l'if"S-

Post Weight: n/a Box Operator: ""JC. Probe ID: S-4•1 
Probe Operator: 6L ... Probe TC ID: TC-S-4-1 

Comments: 
.. 

FIiter Exit TC ID: (691ihir 6918 
Isa Probe ID. P-3-6 4th lmDincier TC ID: 3060 

0 Hot Box ID: HB-6 
UmblllcallD: SFES-200 

Scale Calibration: Im ginger Water Aggearance: Scale ID: 5A2811799 
100.0g 99.9 n/a Weight ID (100gl: 6040 

1,000.0g 999.1 Welaht ID (1,000al: 6993 



Z), 

~ 

.. 

Oate; w 1e. - RH~<.,,,:~~ 
Plant: I I I I) I l'> 

~I· t~v1 I 
Final 

impinger 1 

rmpinger 2 

lmpinger 3 

lmpinger4 

lmpinger 5 

lmpinger6 

lmpinger7 

;t;IJ.. n.., \ 

lmpinger l 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpinger 5 

lmpinger6 

lmpinger7 

lmpinger 1 

lmplnger 2 

lmpinger 3 

lmpinger4 

lmpinger S 

implnger6 

lmplnger7 

lmpinger 1 

lmpinger 2 

lmplnger 3 

lmpinger 4 

lmpinger S 

lmpinger6 

lmpinger7 

./J J . fl." .. \ 
Final 

-~ 

Initial Final 

• 
Method 

lmpinger 1 

lmplnger2 

lmpinger 3 

lmpinger4 

impinger 5 

lmpinger 6 

lmpinger 7 

Method 

lmplnger 1 

lmpinger2 

lmplnger 3 

lmplnger 4 

lmplnger 5 

lmpinger 6 

lmplnger 7 

Method 

lmpinger 1 

lmplnger2 

lmpinger 3 

lmpinger4 

lmpingerS 

lmplnger 6 

lmplnger 7 

Method 

lmplnger 1 

impinger 2 

lmpinger 3 

lmplnger4 

impingerS 

lmplnger6 

lmpinger7 

® 
1:1 I - fl111., J 

Initial Final 

. 'f 

-~;;i- p ... ..,.) 
lnltfal Final 

.o 
~ 

.J 

.1 
lf.C) 111. '"J 

,b 'llS',l 

-#J. fc1i.,' 

Initial Final 

100.0g wt 10; --~,__o .... 't .... o ____ _ 
100.0g wt reading: __ to..._9 ....... 9_3 __ 

. 

JJ/IJ/11 

lmpinger 1 

lmpunger 2 

fmpinger 3 

lmpinger4 

lmpingerS 

lmplnger6 

lmpinger 7 

lmpinger 1 

lmplnger 2 

lmplnger3 

lmplnger 4 
• lmpinger S 

Im pinger 6 

lmplnger 7 

lmpinger 1 

lmpinger 2 

lmplnger 3 

lmplnger4 

lmplngerS 

lmplnger 6 

lmpinger7 

lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger4 

lmpinger 5 

lmplnger6 

lmplnger7 

IL(~> 
Initial Final 

4. i 
11'1. in.~ 
'S t'I. 3 ~·,\",3 

7d'IJ-6 7~--
717. l. ?J,..J 
)l't. &ll.~ 

Initial 

#-,----(k.v.) 
Initial Final 

Initial Final 

1000.0g wt 10: __ Cft.,--,•=-lf __ _ 
1000 Og wt reading: __ <J,._f._r.,...,.... / __ _ 



Date: a Plant: 

(@ 
lmpinger2 

lmplnger3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger 7 

lmplnger 1 

lmpinger2 

lmplnger 3 

Jmpinger4 

lmplngerS 

lmpinger6 

lmpinger 7 

lmpinger l 

lmpinger 2 
• 
lmpinger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmplnger l 

lmplnger 2 

lmpinger3 

lmpinger4 

lmpingerS 

lmplnger6 

lmplnger 7 

,,/11/ 10 
vre 

l«,.•l1L: 
Initial Flnal 

7;0., 7Jf,) ,. , 
ft;,. 

I -~ 1/':J.1 
1'lJ.O '1-lJ. , 

iOCf. JJl.l 

~(4~~ 'l. 
Final 

1'J.'l. l 
701/. f 

Initial Final 

A ... 

Scale ID; 5A~iJ) 7'1 C\ 

lmpinger 1 

lmplnger2 

lmpinger3 

lmplnger4 

lmplngerS 

lmpinger6 i 
lmplnger7 

Meth~_'!¼~ 

lmplnger 1 

lmpinger 2 

lmplnger3 

lmplnger4 

lmpingerS 

lmplnger6 

lmplnger 7 

Method 

lmplnger l 

lmpinger 2 

lmplnger3 

lmpinger4 

lmplngerS 

lmpinger 6 

lmplnger 7 

Method 

lmpinger 1 

lmplnger2 

lmpinger3 

lmpinger4 

lmpingerS 

lmplnger6 

lmplnger 7 

Initial 

lnitlal 

I 

s 
I 

- ~] 
Final 

Final 

. 

100 Og Wt ID: ____ f....,o..,,.-'t....,0=----
100,0g wt reading: _ __.../00 ____ • o __ _ 

• 

lmpf11ger 1 

lmplnger2 

lmpinger3 

lmpinger 4 

lmplngerS 

lmplnger 6 iO<I, 
lmplnger 7 

I fe;}-- feCL 
lmplngerl 

lmplnger2 

lmplnger 3 

lmplnger4 

lmpinger 5 

lmplnger6 

lmpinger7 

lmplnger l 

lmplnger 2 

lmplnger3 

lmpinger4 

lmpinger 5 

lmpinger6 

Im pinger 7 

lmplnger 1 

lmplnger2 

lmplnger3 

lmpinger4 

lmplnger 5 

lmpinger6 

lmpinger7 

Initial 

"1/f . . 

Initial 

' 

Final 

,. 
. 'I , 
.) 

Final 

1000.0g wt 10: _....(,...4,,_.'f:....j __ _ 
1000,0g wt reading: _.._a/DOD=-=c.:c• .... • __ _ 

'-



A2. Auto Wast.e - Cyclone 2 

Test Dates: November 18-20, 2016 

w Te Recycling, Inc. - Greenfield, MA 

EPA Emissions Testing - Final Report 

~ 
MON'JRO)I: 



PLANT: 
LOCATION: 

As(SQFT} : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP - 3 (INT) : 
IMP - 4 (INT) : 
IMP - 5 (INT) : 
IMP • 6 (INT) : 
IMP· 7 (INT) : 

IMP - 1 (FIN) : 
IMP • 2 (FIN) : 
IMP - 3 (FIN) : 
IMP • 4 (FIN) : 
IMP· 5 (FIN) : 
IMP - 6 (FIN) : 
IMP • 7 (FIN) : 

% C02(0UT): 

%02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

717.1 
696.0 
577.2 
699.6 
710.0 
797.0 
-

719.1 
696.7 
577.2 
699.7 
710.5 
804.3 

-

0.0 

20.9 

0 

30.33 

2 

12 

60 

806.475 

762 376 

10:01 

11:01 

INPUT DATA SHEET 

wTe Recycling 
C clone 2 - Auto 

TRAVERSE I 
POINT 

A1 
2 
3 

B1 
2 
3 

C1 
2 
3 

D1 
2 
3 

VELOCITY I SQUARE 

HEAD ROOT 

1.90 1.38 
1.60 1.26 
1.20 1.10 
1.70 1.30 
1.30 1.14 
0.95 0.97 
2.10 1.45 
1.90 1.38 
1.40 1.18 
2.20 1.48 
2.10 1.45 
1.80 1.34 

AVERAGE: 1.68 1.29 

I 

RUN#: 
DATE: 

OE~TA I 
1.90 
1.60 
1.20 
1.70 
1.30 
0.95 
2.10 
1.90 
1.40 
2.20 
2.10 
1.80 

Auto-C2-Rl 
18-Nov-15 

ORY GAS METER I STACK 
IN I OUT TEMP(FI 

70 70 43 
69 70 46 
69 70 48 
69 70 47 
68 69 50 
69 69 49 
69 69 49 
70 70 49 
70 70 49 
70 70 49 
70 70 49 
70 71 49 

1.68 69.4 69.8 48.1 



PLANT 
LOCATION 

A:s(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP • 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP - 5 (INT) : 
IMP - 6 (INT) : 
IMP - 7 {INT) : 

IMP· 1 (FIN) : 
IMP- 2 (FIN) : 
IMP • 3 (FIN) : 
IMP - 4 (FIN) : 
IMP • 5 (FIN) : 
IMP • 6 (FIN) : 
IMP - 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

715.5 
701.5 
583.0 
696.5 
711.0 
808.6 

-

719.0 
703.2 
583.3 
696.8 
711.7 
815.3 

-

0.0 

20.9 

0 

30.33 

2 

12 

60 

854 883 

807.206 

12:28 

13:28 

INPUT DATA SHEET 

wTe Recycling 
C clone 2 - Auto 

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 1.90 
2 1.60 
3 1.00 

B1 1.70 
2 1.30 
3 0.95 

C1 1.70 
2 2.00 
3 1.40 

01 2.00 
2 1.80 
3 1.40 

SQUARE 

ROOT 
1.38 
1.26 
1.00 
1.30 
1.14 
0.97 
1.30 
1.41 
1.18 
1.41 
1.34 
1.18 

AVERAGE: 1.56 1.24 

I 

RUN#: 
DATE : 

DE~TA I 
2.47 
2.08 
1.30 
2.21 
1.69 
1.24 
2.21 
2.60 
1.82 
2.60 
2.34 
1.82 

Auto-C2-R2 
18-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP(F) 

73 73 48 
73 73 52 
74 73 52 
74 73 53 
74 73 53 
73 73 54 
73 73 54 
74 74 54 
72 73 55 
72 73 55 
72 73 56 
72 73 56 

2.03 73.0 73.1 53.5 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP· 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP - 1 (FIN) : 
IMP· 2 (FIN) : 
IMP - 3 (FIN) : 
IMP • 4 (FIN) : 
IMP - 5 (FIN) : 
IMP • 6 (FIN) : 
IMP • 7 (FIN) : 

%C02(0UT): 

% 02 (OUT): 

% CO (OUT): 

Pbar 

Pstac:k 

NUMBER OF POINTS 

TEST LENGTH 

FINAi.METER 

INTIAl.METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

718.9 
703.2 
586.6 
701 

714.1 
815.3 

. 

724.3 
704.8 
586.7 
702.4 
713.4 
822.5 

. 

a.a 

20.9 

0 

30.09 

2 

12 

60 

955,735 

907,771 

7:39 

8:39 

INPUT DATA SHEET 

wTe Recycling 
C clone 2 - Auto 

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 1.50 
2 1.30 
3 0.95 

B1 2.00 
2 1.60 
3 1.40 

C1 2.10 
2 1.60 
3 1.60 

01 2.20 
2 2.00 
3 0.90 

SQUARE 

ROOT 

1.22 
1.14 
0.97 
1.41 
1.26 
1.18 
1.45 
1.26 
1.26 
1.48 
1.41 
0.95 

AVERAGE: 1.60 1.25 

I 

RUN#: 
DATE : 

DE~TA I 
1.95 
1.69 
1.24 
2.60 
2.08 
1.82 
2.73 
2.08 
2.08 
2.86 
2.60 
1.17 

Aut~C2-R4 
19-Nov-16 

DRY GAS METER I STACK 

IN I OUT TEMP(FI 
74 74 55 
74 74 56 
75 74 57 
75 74 58 
75 75 59 
74 75 60 
75 75 60 
75 75 60 
75 75 60 
75 76 60 
75 76 60 
75 75 60 

2.07 7 4.8 7 4.8 58.8 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C2-R1 
DATE : 18-Nov-15 LOCATION : C clone 2 -Auto 

Ts (DF) = 48.1 %CO2= 0.00 Vm (CF) = 
Ts (DR) = 508.1 %02 = 20.90 DELTAH (ABS)= 
Tm (°F) = 69.6 %CO = 0 Ps (ABS) = 
Tm (DR) = 529.6 %N2 = 79.10 SQRTDELTA P = 
VI (TOT)= 10.6 Cp = 0.84 y = 
VI (adj)= 10.44 TIME = 60 An = 

Vm std= 17.64 {VmMYMDELTA H ABS~ = 44.036 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.499 

Bwo = Vw std / (Vw std) + (Vm std) = 0.011 

Bwo = by steam tables = 0.0110397 

1 - Bwo = 1-Bwo = 0.989 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 
0.28 (% N2) 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.716 

G = SQRT (Ts/Ps/Ms) = 0.762 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 70.411 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1105216 
DSCFH /60 = 18420 
3600 (Vs)(As) = 1056162 
ACFH / 60 = 17603 

%ISO = 100 {Ts~ {Vm std~ {Delta H abs} = 87.6 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 

44.099 
30.45 
30.48 
1.2869 
0.9845 
0.000193 

DSCF 

CF 

adj 

LB/LB 
MOLE 

LB/LB 
MOLE 

FPS 

DSCFH 
DSCFM 
ACFH 
ACFM 

adj 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C2-R2 
LOCATION: C clone 2 • Auto DATE : 18-Nov-15 

Ts (°F) = 53.5 %CO2= 0.00 Vm (CF) = 47.677 
Ts (0 R) = 513.5 %02 = 20.90 DELTAH (ABS)= 30.48 
Tm (°F) = 73.0 %CO = 0 Ps (ABS) = 30.48 
Tm (0 R) = 533.0 %N2 = 79.10 SQRTDELTA P = 1.2419 
VI (TOT)= 13.2 Cp = 0.84 y = 0.9845 
VI (adj)= NA TIME = 60 An = 0.000193 

Vm std= 17.64 (VmHYHDELTA H ABS} = 47.344 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.621 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.013 

Bwo = by steam tables = NA 

1 -Bwo = 1-Bwo = 0.987 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD(1-Bwo)+ 18(Bwo) = 28.696 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.766 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 68.335 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1059263 DSCFH 
DSCFH /60 = 17654 DSCFM 
3600 (Vs)(As) = 1025027 ACFH 
ACFH /60 = 17084 ACFM 

%ISO = 100 (Tsl {Vm std~ (Delta H abs} = 98.4 
60 (Tstd) ( Vs ) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C2-R4 
LOCATION : C clone 2 - Auto DATE : 19-Nov-16 

Ts (°F) = 58.8 %CO2= 0.00 Vm (CF) = 47.964 
Ts ( 0 R) = 518.8 %02 = 20.90 DELTAH (ABS)= 30.24 
Tm (°F) = 74.8 %CO = 0 Ps (ABS) = 30.24 
Tm (0 R) = 534.8 %N2 = 79.10 SQRT DELTA P = 1.2523 
VI (TOT)= 15.0 Cp = 0.84 y = 0.9845 
VI (adj)= NA TIME = 60 An = 0.000193 

Vm std= 17.64 {Vml{Yl{DELTA H ABS~ = 47.105 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.706 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.015 

Bwo = by steam tables = NA 

1-Bwo= 1 •Bwo = 0.985 

Ms (WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo} = 28.676 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.773 

Vs = 85.49 (Cp} (G} (SQRT DELTA P} = 69.556 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64}(Ps/Ts} = 1056931 DSCFH 
DSCFH /60 = 17616 DSCFM 
3600 (Vs}(As} = 1043345 ACFH 
ACFH /60 = 17389 ACFM 

%ISO = 100 {Ts~ {Vm std~ {Delta H abs~ = 97.3 
60 (Tstd} (Vs} (Time} ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: wTe Recycling RUN#: Auto-C2-R1 
18-Nov-15 LOCATION: C clone 2 - Auto DATE: 

BLANKS 
FILTER BEAKER FILTER ACETONE 

NUMBER 1759 0 1763 0 

FINAL 0.0038 0.0197 0.0000 0.0000 

TARE 0.0000 0.0000 0.0000 0.0000 

NET 0.0038 0.0197 0.0000 0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 

Mn-Ar= Mn 

Mn 
Ar 

Mn 

= 
= 

= 

23.500 
0.000 

23.500 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

Qs = 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn) I (Vm Std) = 

Cs' = 0.0154 (Mn) /(VmStd) = 

Cs'M = (Mn) I (VmSTD x 0.02832) = 

PMR = Qs xCs = 

20.90 
0.00 

70.41 fVsec 
4.17 ft2 

44.04 DSCF 

1105216 DSCFH 
1056162 ACFH 

17603 ACFM 

73 

1.1767E-06 LB/SCF 

0.0082 GRAINS/SCF 

18.8 mg/M3 

1.301 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 
NUMBER 1758 

FINAL 0.0000 

TARE 0.0000 

NET 0.0000 

Mn-Ar =Mn 

Mn 
Ar 

Mn 

= 
= 

= 

18.500 
0.000 

18.500 

wTe Recycling RUN# : Auto-C2-R2 
18-Nov-15 C clone 2 • Auto DATE : 

BLANKS 
BEAKER FILTER ACETONE 

0 1763 0 

0.0185 0.0000 0.0000 

0.0000 0.0000 0.0000 

0.0185 0.0000 0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 110 

02 = 20.90 
CO2 = 0.00 
Vs = 68. 34 ft/sec 
As = 4.17 ft2 
Vm std= 47.34 DSCF 
Ffactor = n/a 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1059263 DSCFH 
1025026. 738 ACFH 

17084 ACFM 
3600(Vs)(As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 8.61613E-07 LB/SCF 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0060 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 13.8 mg/M3 

PMR = Os x Cs = 0.913 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 
NUMBER 1765 

FINAL 0.0106 

TARE 0.0000 

NET 0.0106 

wTe Recycling 
C clone 2 - Auto 

BEAKER 
0 

0.0421 

0.0000 

0.0421 

RUN#: 
DATE: 

Auto-C2-R4 
19-Nov-16 

BLANKS 
FILTER ACETONE 

1763 0 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
Mn 
Ar 

Mn 

Qs 

= 
= 

= 

52.700 
0.000 

52.700 

CO2 = 
Vs = 
AS = 
Vm std= 
Ffactor = 

= 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH /60 = 

20.90 
0.00 

69.56 ft/sec 
4.17 ft2 

47.10 OSCF 
9570.0 

1056931 DSCFH 
1043345.449 ACFH 

17389 ACFM 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 2.46692E-06 LB/SCF 

160 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0172 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 39.5 mg/M3 

PMR = Qs x Cs = 2.607 4 LB/HR 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Auto-C2-R1 
Source: Cvclone 2 - Auto Date: 18-Nov-15 

Total Reagent Total ..... _____ ~~nct!ntr~tio!_l LC_sl_ ______ ~ __ ______ J:m~ssi'!~ f!~e_(~ _________ 
Blank 

Analyte (ug) (ug) (ug} lb/dscf ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 1.00E-11 1.60E-01 1.107E-05 
Cadmium 3.00 ND 3.00 1.S0E-10 2.41E+00 1.660E-04 
Lead 21.80 0.92 21.80 1.09E-09 1.75E+01 1.206E-03 
Mercury 0.40 ND 0.40 2.017E-11 3.23E-01 2.229E-05 

Run Data 
Vm{dscf) = 44.04 
Q9 (dscfh) = 1,105,216 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 8)(As)( 17 .64 )(P 8 )/(T 8 ) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
c. (ug/dscm @1%CO2) = (ug/dscm)* (1% CO2 )/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Auto-C2-R2 
Source: Cvclone 2 - Auto Date: 18-Nov-15 

Total Reagent Total ______ . £~~1!ntr~tlo!1 LC_sl_ _____ . ________ Emlssio"!_ Rate@. ________ 
Blank 

Analyte (ug) (ug} (ug) (lb/dscf} ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 9.31E-12 1.49E-01 9.867E-06 
Cadmium 0.95 ND 0.95 4.42E-11 7.09E-01 4.687E-05 
Lead 19.90 0.92 19.90 9.27E-10 1.48E+01 9.817E-04 
Mercury 0.50 ND 0.50 2.347E-11 3.76E-01 2.486E-05 

Run Data 
Vm (dscf) = 47.34 
Os (dscfh) = 1,059,263 
02 (%) = 20.90 ~ 

CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 (1 ·Bwo)(V ,)(As)( 17 .64 )(P s)/(T 5 ) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1%CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Auto-C2-R4 
Source: Cvclone 2 - Auto Date: 19-Nov-16 

Total Reagent Total ______ ~~~~ntr~tio~. LC_sl._ ______ _ _______ Emissio'! Rate (§ _________ 
Blank 

Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 9.36E-12 1.S0E-01 9.895E-06 
Cadmium 2.60 ND 2.60 1.22E-10 1.95E+00 1.286E-04 
Lead 60.30 0.92 60.30 2.82E-09 4.52E+01 2.983E-03 
Mercury 0.58 ND 0.58 2.71 SE-11 4.35E-01 2.870E-05 

Run Data 
Vm (dscf) = 47.10 
Os (dscfh) = 1,056,931 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 { 1-Bwo)(V 5)(As)( 17 .64 )(P 5)/(T s) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug • 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



- I 
I 

iRunlD 
SamP-llng 

Date 
1Auto•C2•R1 11/1812015 

1Auto•C2•R2 11/18/2015 

Aulo•C2·R4 11/19/2016 

BlankTYP8 

"' " ~M.erci:iry LabQratory Re~~lts by Train Fractl~n • Sampling Runs 

.wTe Recycling Cyclone 2-Auto 
.... ':'., 4, ·-

... 18 2B 3A 3B ·-·- ,- ·-·- -3e ~~------~ .. - - ' 1------------------- ---------' lmplngir1&2 lmplngar3 lmphiger4&5 I 
conlents & 1HN03 contents & HN03 I contents & 'i" tlmplngens "5 

~FIiter/probe rln·se; 1, rinse I rinse ~ KMNOJDI • HCI rinse & DI Hz() 
1 --· ___ ,;(ug) __ ~ -~ _ (ug) _ ~ J (ug) (lig) ,. (ug) ' 

0.023 < 0.18 < 0.0048 < 0.023 0.172 

0.021 < 0.16 < 0.0049 < 0.023 0.295 

0.048 < 0.15 < 0.0051 < 0.02 0.354 

Mircurv,Resulti1tiy1Tnilii1F.tietl~ Blanks - - ·· -

Reagent 11/1812016 < 0.015 < 0.15 < 0.005 < 0.02 < 0.013 

I 
• 

Total Hg1 
f(Ug) ·-

0.403 

0.504 

0.580 

Total l:fg, 
•(ual 

< 0.203 



Trace Metil 

Cadmium 
I ~ 

Lead 

T~ M~l••~ lffe_l'!(~,-y R~1,1lts (exclucllng mercufy1 

wTa Rec:ycllng 

Auto-C2-R4 

- " 11iiil201i..,.., . • 11/18/2015 - .1.1/19/201$ 

0.20 < 0.20 < 0.20 

3.00 0.95 2.60 

u 21.80 19.90 60.30 

·M29-RB 

- ~1_11f 7/2009 -

< 0.10 

< 0.10 

0.92 



TRAVERSE DATA SHEET 

Facllity:/Slte: wTe Recvclina Run No. A\J-\o - G7- - I\ l 

0 
Source: Cyclone 2 Date: 13 November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 • lnltlal Traverse Run Delta P Delta H Ory Gas Meter Slack Meter Probe FIiter FIiler Exit lmplnger Vacuum 

2 - Initial Point Time !H,Ol f"H20l lnlFl OutlFl Temo !Fl Readlna ICFl Temo !Fl TemolFI TemolFI TamolFI !"Hal 

3 - lnltlal A1 5.0 I q /. q 10 ~ '-ts 17-<,,S-: ~ ,.... t1 I\~ '-lo 1't, '/--
4 - lnltlal 2 10.0 /. l-, J_{_, b~~ H) '1C:, 111,fi.Co lc;n '-f I 3?- ~ 
5 -lnltlal 3 15.0 l.'2.,. \, 'Z- (;,-} -;:/(') '-H~ r.7-~.n loo ~ 7'1 1 
6 - lnltlal B1 20.0 1.-:r l. :,- 69 10 1.(:1- ~tb.L, 10c) S¢° '-1() 3 
7 -Initial . 2 25.0 I. 1 \.2, 6K hq ~o 11':,q_ q fCO ho L/ ('\ 3 

3 30.0 n_qr- fJ'f...S- Efi C+1 ILfCf 1'1fil. R 100 bY 4 ;- 4t 
1. Final C1 35.0 2.iO l,(O {,.Q tG 1./-Q --in, a IOD C..c- <-1 '1 ·y 

I •~ 

2-Flnal 2 40.0 l.~n \Rn ~ t-D ye, t-'10. P-: '1'i bL YI 4 
3- Final 3 45.0 /.40 l.'10 :HJ -:,-n 'i~ 1-Ct'-1.2.. ICfn ~ :{ IYL tj 
4• Flnal D1 50.0 Z. 20 7.?() -~ ro ~c; 1-'Jf?~ lq< f:,'--f Hl- ::;-
5 • Final 2 55.0 7. 1U 7.10 ::,-0 10 4'1 gc>l '-( ,uo &(o 'iL 5 
6 • Final 3 60.0 \.f-K) 1.£() -:/() :1-1 ~ci - 1'10 t..i../ ~L _--;-
7. Final . 

Pstack ("H10): I +-2.o I 

C 
Bar. Pres.("H9): IJc'.J.J3 I 

Run Time (min.): I 60 I 

I 
Final Met~ 

B.O?i. I 
' 

Initial Mete~ 

I ?<et.. 1, I 
Start Time: I tocJI I 
End Time: 1110 I I 

Filter Information: Leak Checks: Samolinq Train Information: 

ID: Train-pre: 0.(ry;., @ /1_ "Hg Test Method: EPA 5129 

Tare lal: Train-mid: e "Ha Meter Box No.: EE3 

Train-post: '.tOOL Ci! -=,,- "Hg Delta H: 1.855 
Trap Information: Pltot-pre: ,, / @ t "H20 Y: 0.9845 

ID: nla Pltot-po&t: V✓ @ 3 "H20 K-factor. ' ~(I . 
PreWelaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter; 4!>.U,e 

Post Weli:iht: nla Box Ooerator: ./11111,, Probe ID: ESP27B 

Probe Ooerator: ,.s Probe TC ID: ESP27B 

0 
Comments: Filler Exit TC ID: /3133or 3134 

~ 4th lmpinger TC ID: -3061 

Hot Box ID: HB-5 

Umbilical ID: 100' 
Scale Calibration: lm11lnger Water A211earance: Scale ID: 5A2811799 

1000g 99,9 n/a Weiaht ID 1100al: 6040 

1,000.0 g 999.1 Welqht ID (1,D0D111: 6993 ~-A-~-~ t D : l~0 '3U2.Zl/b 



TRAVERSE DATA SHEET 

Faclltty:/Slte: wTe Recycling Run No. IAA-o- C7- - R. 2-

C Source: Cyclone 2 Date: I ½ November 2015 

Im pinger Volumes (ml): Sampling Parameters 

1 • Initial Traverae Run D•IC. P Delta H Orv Ga■ Meler Slack Meler Probe FIiter FIiter Exit lmplnger Vacuum 

2 - Initial Point Time IH,01 l~H,01 In IF) OutlFI TempfF) Readlna ICF TemD IF) TemD IFI TemDIFI TempfFI l"Hol 
3 - Initial A1 5 .. 0 I.Ci 1. 1.r:r-- 1--:!, ,-t, L/f') BILL/ 0S- tJI"- yy m .r 
4 - lnlttal 2 10.0 J.C., 1.cRJ ft. :.;,;. .s-2. O;IS°,S- B~ ~, Yh r-
5 -lnltlal 3 15.0 f .(X) \, 2, 11-vl -:}1 SL 61~1- ~1- r:~ Y9 s-
6 -Initial B1 20.0 \.1-' 7.1. \ "1-1 ,.,,~ )~ g/,7.R q£:' s-r .... l+~ c; 
7 - Initial . 2 25.0 I,~ \kYI ~ 7-'3 \\ ~U,.l,, /OS- S-=J- t.\":1-- s--

3 30.0 nq~ 1.1 "1 1--::1--~ 1,,"Z., ~..,, H--Z.'1. 6 qt, h+- 4L r:;-
1. Flnar C1 35.0 l'":J.-- 7.l I ""J., 1 +-~ 'i;-v f11J. ~1 qt5" l$""9 L+R 4, 
2 • Final 2 40.0 11.~n 7.w-> ~ -:µ-{ r4 tu)S'J, 1., q (5) {A) lf.l- s-
3 • Final 3 450 I. l.f I, e,l, -::,..z_ 1--~ s-~ 8l.(Z. l C1Y> bl '1& Lf 
4 • Final D1 500 7.n 7 (AJ -:ri, 7-z,. (:;"S' '6'1h L C,ft;; ~ yq J.s-
5. Final 2 550 I. b 2. :.,~ 1-'2.. -:J-,) C.{,,, 661 n qi..( ~ '10\ '+ 
6. Final 3 600 I. l..-\ I. '61. -it. 1) Sfo 9() b'1 4'1 '-I 
7 •Final -

Pstack ("H20I: I tz..D I 

0 
Bar. Pres.("Hg): l3J,23 I 

Run Time (mln.1:I 60 I 

I 
Flnal Meter e:t 

B~'-1.H I 
Initial Meter ICF): 

go:}-. 7 f) l-, 

Start Time: l11t~ I 
End Time: li:~1tJI 

FIiter Information: Leak Checks: Samollna Train Information: 
ID: Traln-11re: ,,rx.1(,., @. I<;"' "Ha Test Method: EPA 5129 

Tare fal: Train-mid: - @ - "Ha Meter Box No.: EE3 

Traln-nost: '70() I di! .. ..,. "Hq DeltaH: 1.855 
Trap Information: Pilot-pre: ,/./ @ 'Z, "H20 Y: 0.9845 

ID: n/a Pilot-post: ././ @ 1 "H20 K-factor: UJ 
Pre Wel11ht: nla Field Team Members: Nozzle ID: /Nozzle Diameter: O.iPR. 

Post Weight: n/a Box Ooerator. /VJt'?, Probe ID: ESP27B 

Probe Ooerator: 7 { Probe TC ID: ESP27B 

Comments: FIiter Exit TC ID: 3133 ortf1j)t 

0 
4th lm11ln11er TC ID: 3061 

Hot Box ID: HB-5 

Umbilical ID: 100' 

Scale Calibration: lmetnger Water Ae(!earance: Scale ID: 5A2811799 

1000g 99,9 n/a Welaht ID 110Dnl: 6040 

1,000.0 g 999.1 Welaht ID (1,000ql: 6993 
&..£0,,,.,L., n:.: • ~ z. v-H:, 



TRAVERSE DATA SHEET 

Faclltty:/Site: wTe Recycling Run No. A th - ,_., - rz~ 

C 
Source: Cyclone 2 Date: JP, November 2015 

Im pinger Volumes (ml): Sampling Parameters 

1 - lnlllal Travenie Run Delta P Oelta H Ory Gas Meler Stack Meter Probe Filler FIiier Exll lmplnger Vacuum 

2 - Initial Polnl Time IH10l l"H,Ol lnlFl OutlFl Temp/Fl Re1dlna ICFI TemPIFI TemPIFI Tamp IFI TemPIFI l"Hal 

3 -lnlllal A1 5.0 \P\ Z.~-=l-- ~-;.. -:r:,- s-s- f,_sq e,, qz .,, Ir 6) Yh ) 
4 - lnltlal 2 10.0 \. ;:.i l.l-f\ -:J,L '-1 {,,., 5-:+- OJ..,3. (,.. q~ (,;5" ½c (.. 

5-lnltlal 3 15.0 I. l.,, I. 51a --q-(,, -:J-fcJ .c-i.. eG1.n c;~ l,..,:5'"" t..\\.o ~-
6 -Initial B1 200 \.½ l-Y1 :,.,CD ~ r~ ffi LL- CfD (,..,(,, 'r"-"=1- ~ 
7-lnitial - 2 250 I. 1 \, {..f\ ~ -:J--5"" ~(:, ~7-4.'1 'f1 (..,y, 4o s-

3 30.0 l,o L3.0 1"h ~ t:;h BW.1_ C\O l--,-=+-- 4A 4 
1 -Final ~ C1 35.0 2 . I 7.1-7 4& 7-S- 5~ V,.;1., '1 Cfo 1-.. y..., ',S s 
2. Final 2 40.0 Z. 0 2.60 Tu 1-< Sb ()y;:,..n 'fn ~ L\"1- s-
3. Final 3 45.0 L 1- Z.1 \ "":/-S- -:.)-" .c::-:r ffil t... qn t,<?; '-f1- r 
4-Flnal 01 50.0 2. \ ?.~ :1--Y ';f~ i:j"f"l Pf1'(-:1- pp.., C..7- LIK ~ 
5-Flnal 2 55.0 J.. () 1.'<;/.) -:J-5 1::- JjCf ~rl). -1:, AG {.,C,., Y+ s 
6 • Final 3 60.0 L (,., Z,CRJ -:If;' ~ 59 qn ~ L(<?J ~ 
7 • Flnal -

Pstack ("H20): I Z . 0 I 

C 
Bar. Pres.("H9): I I 

Run Time (min.): I 60 I 
I 

Final Mete~CF): 

tj_()l_, ~ L--1 

I 
Initial Mete~CFt 

0fs:, q. 2 I 
Start Time: I /1'..$LI 

End Time: lts22-I 
Filter lnfonnation: Leak Checks: Sampling Train Information: 

ID: Train-pre: (j ()() '-( Iii 10 "H<i Test Method: EPA 5/29 
Tare la\: Train-mid: II! "Hq Meter Box No.: EE3 

Traln•""St: @ "Ha Delta H: 1.855 
Trap lnfonnatlon: Pilot-pre: ✓✓ @ r "H20 Y: 0.9845 

ID: nfa PIiot-post: ✓✓ @ \ "H20 K-factor: I-> 
PreWeiaht: n/a Field Team Members: Noule ID: /Nozzle Diameter: ,.... 

Post Weight: nla Box Operator; IY1 D Probe 10: ESP278 
Probe Ooerator: 7S Probe TC ID: ESP27B 

Comments: FIiter Exit TC ID: b13)-or 3134 

0 
4th lmplnger TC ID: ~061 

Hot Box ID: HB-5 

Umbilical ID: 100' 
Scale Calibration: lmizlnger Water Aeeearance: Scale ID: 5A2811799 

100.0 g 99.9 n/a Welqht 10 (100q}: 6040 
1,000.0 g 999.1 Weight ID (1 ,0DOal: 6993 

'R..- tn-•~ ID~ , _ ? .. z. "l '11. 



TRAVERSE DATA SHEET 

Facillty:/Slte: wTe Recycling Run No. Al Ji-n - ~- R'-1 

C 
Source: Cyclone 2 Date: Q!JJ 19 November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 • lnltlal Traversa Run Dalla P Delta H Orv Gas Meter Stack Mater Probe FIiter Filter Exit lmplnger Vacuum 

2 -lnltlal Point Time IH,01 /"H,01 In (Fl Out (Fl TemolFI Readlna ICF Temo/FI TemolFl TemolFl Temo IFI !"Hal 

3 - lnltlal A1 5.0 /c;-" 1.9.S- ~ 1-µ.J ('~ 9/1. 7 __ qo fJ\A- SB '--\½ '-, 
4 - lnltlal 2 10 0 /. z... l.,bO\ i--"\ '?-VI ~~ q, s-. ~ qc\ 59 yq C, 
5 -Initial 3 150 '.).9$" 1.11 -:fS- ""1'1 ~ q,~.j'" Gn z;-S 5"0 4-
6 - Initial B1 20.0 z.n 1.(£) ':l--S- ?-4 ~ u\17. (,., eh (,.,{) sn s--
7 - Initial - 2 250 I. (,., 7.0B 1'~ }~ 5'1 q'LL-i. --:r qn b~ m s--

3 30.0 I lf 1,til., }t.( -Z...< (ri) ~~o.; lqt"\ bS- St') ~ 
1 -Final C1 35.0 2 \ 7.7! ~ 1-r- H') 1t?.. Q 00 (ot" S-0 s-
2 -Flnal 2 40.0 \. ( 7.00 -:,,< ft v{') ~~0).9 q2- {,+), :rn 5'"' 
3. Final 3 45.0 I.(~ 7.(},l.. ~ ~ bO l'.:i42. () c::;~ (-,f) ,;;-, s-
4. Final 01 50.0 '2. L l .f:Jo ~ -.:J.,l-, C-fj q41, > ICf~ b'6 '57) I~ 
5 • Flnal 2 55.0 z. 0 -Z.bO lr-3""' -=I-~ h<:1 0SI~ c;;~ 6~ so s-
6 • Final 3 60.0 0.9() I. 1-:r ~~ "1-f" \00 - Cf] (·Jl- s- \ Lf 
7 -Final -

0 

~ Pstack("~ • 

Bar. Pres.f'Hgl: ~ 

Run Time (mln.J:I 60 I 
I 

Flnal Metar {CF): 

4~~"H5'1 

I 
Initial Meter fl.: 

'201. 7 1 I 
Start Time: 11-Yi I 
EndTlmeffi I 

9> '2..cr 
Filter Information: Leak Checks: SamDllm1 Train Information: 

ID: Train.pre: 'Jl'l' )1_ {!I! 17- "Hg Test Method: EPA5/29 
Tare tnl: Train-mid; - (@ - ""Ha Meter Box No.: EE3 

Traln-not1t: '),{n't @ ~ ""H!I Delta H: 1.855 
Trap Information: PIiot-pre: V'✓ @ ~ "H20 Y: 0.9845 

ID: n/a PIiot-post: @ 3 "H20 K-factor: I.~ 
Pre Weiqht: n/a Fleld Team Members: Nozzle 10: /Nozzle Diameter: ~\\~B 

Post Weight: n/a Box Operator: Mb Probe ID: ESP27B 

Probe Ooerator: -, J Probe TC ID: ESP27B 
Comments: FIiter Exit TC ID: 3133or'134\ 

4th lmolnaer TC ID: 3061-

0 Hot B011 ID: HB-5 
UmblllcallD: 100' 

Scale Calibration: lml!lnger Water Al!l!!arance: Scale ID: 5A2811799 
1000g 99.9 nla Weight ID (100g): 6040 

1,000.0 g 999.1 Welaht ID 11,000al: 6993 
rr2......r,.-...,\.f" lb: l"\o~o-. .,UL 



r' --. 
"--.)1 

0 

Date: w re. - £;it.ye.,':~~ (9 
Plant: 1,Jr-,/[1 

lmplnger l 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmpinger 1 

lmpinger 2 

fmplnger 3 

lmplnger4 

lmpinger S 

lmplnger6 

lmpinger7 

Im pinger 1 

lmpinger2 

lmpinger 3 

lmpinger4 

tmpinger S 

lmpinger6 

lmplnger7 

lmplnger 1 

lmpinger 2 

lmplnger 3 

lmplnger4 

lmpinger 5 

lmpinger6 

lmpinger7 

a1. t .. .., I 

;$:I) .. n., I 

"11(1.t, 

76H ,,n.o iO .l 

-IJ j . fl." ., ' 

Initial Ftnal 

Scale ID: 5 A-2 S I\ r91 

• 
Method 

1mpinger 1 

lmplnger2 

lmpinger 3 

lmpinger4 

lmpfnger S 

lmpinger6 

lmplnger7 

Method 

lmplnger 1 

lmpinger2 

lmplnger 3 

lmpinger4 

rmplngerS 

lmpinger 6 

Im pinger 7 

Method 

lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger4 

lmpingerS 

lmprnger6 

lmplnger 7 

Method 

lmpfngerl 

lmpinger 2 

lmpinger 3 

lmplnger4 

lmplngerS 

lmplnger6 

lmplnger7 

1:11 - fl.,,, t, J 
' . 

. 'f 

~J-- p,.., .) 

-#J. (l,.., J 
lnitia 

Initial Final 

100.0g wt ID: --~,;....-o.,,..lf.;,,O,__ __ 
100.0g wt reading: __ lo=-'i ....... ~c..:3:..--_ 

JI /I 3 /1, 

lmplnger 1 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpinger S 

implnger6 

lmplnger7 

lmpinger 1 

lmpinger2 

lmplnger 3 

lmplnger4 
• lmpinger S 

lmpinger6 

lmpinger7 

lmp'nger 1 

lmplnger 2 

lmplnger 3 

lmpinger4 

lmpinger S 

lmpinger6 

lmp;nger7 

lmplnger 1 

lmpinger 2 

lmplnger3 

lmpinger4 

lmplnger S 

lmpinger6 

lmplnger7 

fl.( f--w,) 

1 
,,..,. J 

5 8''4. 3 .., .. , ... 3 

].}.4.6 1~1. 

-" ?J,,J 
ill.f.f 

Initial 

~,-~) 

Initial Final 

1000.0g wt ID: __ Cfl..;__•..:..fl __ _ 

1000.0g wt reading: __ f._f'-#-Z...,, /'-----



Date: ,, /If/ 'o 
vre. c·, Plant: 

(Q '«r.'11L•~ 
Initial Final 

7)0., 7Jf,) 
lmpinger2 ,., 
lmpinger 3 ft.;i 
lmpinger4 11 .i 1/'J.1 
lmplngerS 1:21.0 "JJJ. , 

lmpinger6 io'f. JJl.i 
lmplnger7 

~(I;. t,~ ·J. 
Initial Final 

lmpinger l 

• lmpinger2 

lmplnger 3 

lmpinger4 

lmplngerS 

lmpinger6 

lmpinger 7 .. 

ti, 

l.ct.J,;~ ~ 

lmpinger 1 

lmpinger2 
' lmpinger3 

lmpinger4 

lmplngerS 

lmpinger6 

lmplnger 7 

lmplnger 1 

lmpinger2 

lmplnger3 

, lmpinger4 

lmplngerS 

lmpinger6 

lmpinger 7 

init1al Final 

~ 

lnitia1 Final 

. .. 

lmplnger l 

impinger2 

lmpinger3 

lmplnger4 

lmplngerS 

lmplnger6 j 
lmpinger 7 

. .. 
Meth~- ~')- - ~} 

lmpinger 1 

lmpinger 2 

lmplnger3 

lmpinger4 

lmpingerS 

lmpinger6 

lmplnger7 

Method 

tmplnger l 

lmpinger 2 

lmpinger3 

lmpinger4 

lmpingerS 

lmpinger6 

rmplnger7 

Method 

lmpinger 1 

lmplnger2 

lmpfnger3 

lmpfnger4 

lmpingerS 

lmpinger6 

lmplnger7 

Initial Final 

t - --1t 

lnltlal Final 

. 

100.oc wt 10: __ f...,O_'j __ O,,,.... __ 
100.0g wt reading; _.....,/00:a=. ... • o __ _ 

• 

lmpjnger 1 

lmplnger2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmplnger6 iOC/, 
lmpinger7 

I Id-- ~0-
lmplngerl 

lmpinger2 

lmplnger3 

lmplnger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmplngerl 

lmpinger2 

lmplnger3 

lmpinger4 

lmplngerS 

lmplnger6 

lmplnger7 

lmplnger 1 

lmpinger2 

lmpinger3 

lmpinger4 

lmplngerS 

lmplnger6 

lmpinger7 

Initial Final 

7/f. · 

,. 
. 't , 
. J 

#=)-(G~ 
Initial Final 

., 

Initial Final 

' 
1000.0g wt ID: ______ (_Q __ CJ_'J __ _ 

1000.0g wt reading! __ IOOD~ ... · _I __ _ 

.. 

-.: .. 



A3. Auto Wast.e-Cydone 3 

Test Dates: November 18-20, 2016 

wTe Recycling, Inc. - Greenfield, MA 

EPA Emissions Testing - Final Report 

~ 
MON IRO~I:. 



PLANT: 
LOCATION: 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP • 3 (INT) : 
IMP· 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP - 3 (FIN) : 
IMP - 4 (FIN) : 
IMP - 5 (FIN) : 
IMP· 6 (FIN) : 
IMP- 7 (FIN) : 

%CO2(OUT): 

%02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAi.METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

713.2 
683.1 
587.6 
717.6 
722.0 
799.2 

. 

714.8 
684.2 
588.4 
717.8 
822.2 
806.2 
-

0.0 

20.9 

0 

30.33 

2 

12 

60 

412.389 

367.631 

9:59 

10:59 

INPUT DATA SHEET 

wTe Recycling 
C clone 3 - Auto 

TRAVERSE I 
POINT 

A1 
2 
3 

81 
2 
3 

C1 
2 
3 

01 
2 
3 

VELOCITY I SQUARE 

HEAD ROOT 

1.20 1.10 
1.90 1.38 
1.40 1.18 
2.00 1.41 
1.70 1.30 
1.30 1.14 
2.00 1.41 
2.10 1.45 
1.50 1.22 
1.60 1.26 
2.20 1.48 
1.60 1.26 

AVERAGE: 1.71 1.30 

I 

RUN#: 
DATE: 

DE~TA I 
1.44 
2.28 
1.68 
2.40 
2.04 
1.56 
2.40 
2.52 
1.80 
1.92 
2.64 
1.92 

Auto-C3-Rl 
18-Nov-1S 

DRY GAS METER I STACK 
IN I OUT TEMP CF) 

52 52 45 
52 52 45 
52 52 46 
52 53 47 
52 53 47 
53 53 47 
54 54 47 
54 54 48 
54 54 48 
55 55 49 
56 56 49 
56 57 49 

2.05 53.5 53.8 47.3 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP • 2 (INT) : 
IMP • 3 (INT) : 
IMP - 4 (INT) : 
IMP • 5 (INT) : 
IMP - 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP· 3 (FIN) : 
IMP • 4 {FIN) : 
IMP • 5 (FIN) : 
IMP • 6 (FIN) : 
IMP - 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

698.9 
685.8 
626.9 
699.1 
707.0 
766.B 

-

700.7 
686.4 
627.6 
694.2 
707.3 
774.4 

-
0.0 

20.9 

0 

30.33 

2 

12 

60 

458.482 

412 683 

12.28 

13:28 

INPUT DATA SHEET 

wTe Recycling 
C clone 3 - Auto 

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 2.10 
2 2.00 
3 1.50 

B1 2.30 
2 2.10 
3 1.20 

C1 2.00 
2 1.80 
3 1.20 

01 2.00 
2 1.60 
3 1.30 

SQUARE 

ROOT 

1.45 
1.41 
1.22 
1.52 
1.45 
1.10 
1.41 
1.34 
1.10 
1.41 
1.26 
1.14 

AVERAGE: 1.76 1.32 

I 

RUN#: 
DATE : 

DE~TA I 
2.52 
2.40 
1.80 
2.76 
2.52 
1.44 
2.40 
2.16 
1.44 
2.40 
1.92 
1.56 

Auto-C3-R2 
18-Nov-lS 

DRY GAS METER I STACK 
IN I OUT TEMP CFJ 
63 63 49 
64 64 50 
63 63 51 
64 64 51 
65 64 52 
64 64 52 
64 65 52 
64 65 53 
64 64 53 
64 64 52 
65 64 53 
65 64 54 

2.11 64.1 64.0 51.8 



PLANT 
LOCATION 

As(SQFT) : 
On(INCHES) 
PITOT COEFFICIENT: 

IMP· 1 (INT) : 
IMP· 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP • 4 (FIN) : 
IMP • 5 (FIN) : 
IMP· 6 (FIN) : 
IMP· 7 (FIN} : 

%C02(0UT): 

%02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAi.METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

699.9 
683.9 
631.3 
711.3 
694.1 
774.4 
-

702.7 
684.5 
631.4 
710.9 
698.6 
781.2 

. 

0.0 

20.9 

0 

30.09 

2 

12 

60 

552124 

506.551 

7:39 

8:39 

INPUT DATA SHEET 

wTe Recycling 
C clone 3 - Auto 

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 2.20 
2 1.90 
3 1.40 

81 2.30 
2 1.80 
3 1.20 

C1 2.20 
2 1.90 
3 1.00 

01 1.90 
2 1.80 
3 1.00 

SQUARE 

ROOT 
1.48 
1.38 
1.18 
1.52 
1.34 
1.10 
1.48 
1.38 
1.00 
1.38 
1.34 
1.00 

AVERAGE: 1.72 1.30 

RUN#: 
DATE : 

I DE~TA I 
2.64 
2.28 
1.68 
2.76 
2.16 
1.44 
2.64 
2.28 
1.20 
2.28 
2.16 
1.20 

Auto-C3-R4 
19-Nov-16 

DRY GAS METER I STACK 
IN I OUT TEMP(FI 

67 67 55 
67 68 55 
67 68 56 
67 68 58 
68 68 58 
67 68 57 
67 68 57 
67 68 58 
67 68 58 
67 68 58 
67 68 57 
67 68 57 

2.06 67.1 67.9 57.0 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C3-R1 
DATE : 18-Nov-15 LOCATION : C clone 3 - Auto 

Ts (°F) = 47.3 %CO2= 0.00 Vm (CF) = 
Ts (0 R) = 507.3 %02 = 20.90 DELTA H (ABS)= 
Tm (°F) = 53.6 %CO = 0 Ps (ABS) = 
Tm (0 R) = 513.6 %N2 = 79.10 SQRTDELTA P = 
VI (TOT)= 110.9 Cp = 0.84 y = 
VI {adj)= 11.33 TIME = 60 An = 

Vm std= 17.64 {VmMYMDELTA H ABS} = 48.817 
(Tm) 

Vwstd = .04707 (VI TOT) = 5.220 

Bwo = Vw std / (Vw std) + (Vm std) = 0.097 

Bwo = by steam tables = 0.0108097 

1 • Bwo = 1 - Bwo = 0.990 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 
0.28 (% N2) 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.729 

G = SQRT (Ts/Ps/Ms) = 0.761 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 71.131 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1119675 
DSCFH /60 = 18661 
3600 (Vs)(As) = 1066967 
ACFH /60 = 17783 

%ISO = 100 {Ts} {Vm std} {Delta H abs} = 104.7 
60 (Tstd) ( Vs ) (Time) ( An) (Ps) (1-Bwo) 

44.758 
30.48 
30.48 
1.3014 
1.0419 
0.000177 

DSCF 

CF 

adj 

LB/LB 
MOLE 

LB/LB 
MOLE 

FPS 

DSCFH 
DSCFM 
ACFH 
ACFM 

adj 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C3-R2 
LOCATION: C clone 3 • Auto DATE : 18-Nov-15 

Ts {°F) = 51.8 %CO2= 0.00 Vm {CF) = 45.799 
Ts (0 R) = 511.8 %02 = 20.90 DELTAH (ABS)= 30.49 
Tm {°F) = 64.0 %CO = 0 Ps (ABS) = 30.48 
Tm {0 R) = 524.0 %N2 = 79.10 SQRT DELTA P = 1.3183 
VI (TOT)= 6.1 Cp = 0.84 y = 1.0419 
VI (adj)= NA TIME = 60 An = 0.000177 

Vm std= 17.64 {Vml{YMDELTA H ABS} = 48.967 DSCF 
(Tm) 

Vwstd = .04707 {VI TOT) = 0.287 CF 

Bwo = Vw std / {Vw std) + (Vm std) = 0.006 

Bwo = by steam tables = NA 

1 -Bwo = 1 -Bwo = 0.994 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD {1-Bwo) + 18 (Bwo) = 28.773 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.764 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 72.327 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1132915 DSCFH 
DSCFH/ 60 = 18882 DSCFM 
3600 (Vs)(As) = 1084910 ACFH 
ACFH /60 = 18082 ACFM 

%ISO = 100 {Ts} {Vm std} {Delta H abs} = 103.8 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Auto-C3-R4 
LOCATION : C clone 3 -Auto DATE : 19-Nov-16 

Ts (°F) = 57.0 %CO2= 0.00 Vm (CF) = 45.573 
Ts (0 R) = 517.0 %02 = 20.90 DELTAH (ABS)= 30.24 
Tm (°F) = 67.5 %CO = 0 Ps (ABS) = 30.24 
Tm (0 R) = 527.5 %N2 = 79.10 SQRTDELTA P = 1.2984 
VI (TOT)= 14.4 Cp = 0.84 y = 1.0419 
VI (adj)= NA TIME = 60 An = 0.000177 

Vm std= 17.64 iVmMYHDELTA H ABS} = 48.019 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.678 CF 

Bwo = Vw std / (Vw std)+ (Vm std) = 0.014 

Bwo = by steam tables = NA 

1 - Bwo = 1- Bwo = 0.986 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.685 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.772 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 71.984 FPS 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1098462 DSCFH 
DSCFH /60 = 18308 DSCFM 
3600 (Vs)(As) = 1079754 ACFH 
ACFH / 60 = 17996 ACFM 

%150 = 100 {Ts} {Vm stdl {Delta H absl = 104.1 
60 (Tstd) ( Vs) (Time) ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: 
LOCATION: 

FILTER 
NUMBER 1760 

FINAL 

TARE 

NET 

Mn-Ar= Mn 

Mn = 
Ar = 

Mn = 

0.0060 

0.0000 

0.0060 

42.500 
0.000 

42.500 

wTe Recycling RUN # : Auto-C3-R1 
18-Nov-15 C clone 3 - Auto DATE: 

BLANKS 
BEAKER 

0 
FILTER ACETONE 

0.0365 

0.0000 

0.0365 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

1763 0 

0.0000 

0.0000 

0.0000 

20.90 
0.00 

71.13 fVsec 
4.17 ft2 

48.82 DSCF 

0.0000 

0.0000 

0.0000 
100 
110 

as = 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1119675 DSCFH 
1066967 ACFH 

17783 ACFM 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 1.91965E-06 LB/SCF 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0134 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 30.7 mg/M3 

PMR = Qs x Cs = 2.149 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 

wTe Recycling RUN # : 
C clone 3 - Auto DATE : 

Auto-C3-R2 
18-Nov-15 

BLANKS 
FILTER ACETONE 

NUMBER 1757 
BEAKER 

0 1763 0 

FINAL 

TARE 

0.0012 

0.0000 

0.0158 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

NET 0.0012 0.0158 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
CO2 = 

20.90 
0.00 

Mn 
Ar 

Mn 

Qs 

= 
= 

= 

17.000 
0.000 

17.000 

Vs = 
As = 
Vm std= 
Ff actor = n/a 

72.33 fVsec 
4.17 ft2 

48.97 DSCF 

= 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1132915 DSCFH 
1084909.542 ACFH 

18082 ACFM 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 7.65516E-07 LB/SCF 

100 
72 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0053 GRAINS/SCF 

Cs'M = (Mn) / (VmSTD x 0.02832) = 12.3 mg/M3 

PMR = Qs x Cs = 0.867 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 

wTe Recycling RUN # : 
C clone 3 -Auto DATE : 

Auto-C3-R4 
19-Nov-16 

BLANKS 
FILTER ACETONE 

NUMBER 1769 
BEAKER 

0 1763 0 

FINAL 0.0000 

0.0000 

0.0540 

0.0000 

0.0000 0.0000 

TARE 0.0000 0.0000 

NET 0.0000 0.0540 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
CO2 = 

20.90 

Mn 
Ar 

Mn 

Qs 

= 
= 

= 

54.000 
0.000 

54.000 

Vs = 
AS = 
Vm std= 
Ffactor = n/a 

0.00 
71.98 ft/sec 

4.17 ft2 
48.02 DSCF 

= 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1098462 DSCFH 
1079753.761 ACFH 

17996 ACFM 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn)/ {Vm Std) = 2.47965E-06 LB/SCF 

100 
75 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0173 GRAINS/SCF 

Cs'M = (Mn) / (VmSTO x 0.02832) = 39.7 mg/M3 

PMR = Os xCs = 2. 7238 LB/HR 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Auto-C3-R1 
Source: Cvclone 3 • Auto Date: 18-Nov-15 

Total Reagent Total Concentration (Cs) ________ Emissio'! Rate @ _________ 
Blank ~----- -------- --------

Analvte (ug) (ug) (ug) lb/dscf ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 9.03E-12 1.45E-01 1.011E-05 
Cadmium 1.96 ND 1.96 8.85E-11 1.42E+00 9.912E-05 
Lead 20.50 0.92 20.50 9.26E-10 1.48E+01 1.037E-03 
Mercury 0.33 NO 0.33 1.472E-11 2.36E-01 1.648E-05 

Run Data 
Vm (dscf) = 48.82 
Os (dscfh) = 1,119,675 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 8 )(As)( 17 .64 )(P 5 )/(T 5 ) to obtain dscm: multiply dscf by 0.02832 
Ca (lb/dscf) = (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Auto-C3·R2 
Source: Cvclone 3 - Auto Date: 18-Nov-15 

Total Reagent Total Concentration {Cs) ________ Emlssio'! Rate(!) _________ 
Blank t------- -------- ---------

Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 9.01E-12 1.44E-01 1.020E-05 
Cadmium 0.74 ND 0.74 3.33E-11 5.34E-01 3.775E-05 
Lead 12.20 0.92 12.20 5.49E-10 8.80E+00 6.224E-04 
Mercury 0.39 ND 0.39 1.778E-11 2.85E-01 2.015E-05 

Run Data 
Vm (dscf) = 48.97 
0 9 (dscfh) = 1,132,915 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 5 )(A5 )( 17 .64 )(P 5 )/(T 5 ) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug • 4.536E08) I Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) • dscfh 



Facility/Site: 
Source: 

Analvte 
Beryllium < 
Cadmium 
Lead 
Mercury 

Vm (dscf) 

0 5 (dscfh) 

02 (%) 
CO2 (%) 

Os (dscfh) 

Cs (lb/dscf) 

wTe Recycling 
Cyclone 3 - Auto 

Total Reagent 
Blank 

(ug) {ug) 
0.20 ND 
1.80 ND 

52.90 0.92 
0.40 ND 

Total 

(ug} 
< 0.20 

1.80 
52.90 
0.40 

Run Data 

= 48.02 

= 1,098,462 

= 20.90 

= 0.00 

Equations 

Metals Emission Calculations 

Run No.: 
Date: 

._ _____ s~~4!ntr!tio~ tCJJ_ ______ 

(lb/dscf} ug/dscm 
9.18E-12 1.47E-01 
8.27E-11 1.32E+00 
2.43E-09 3.89E+01 
1.828E-11 2.93E-01 

= 3600 (1-Bwo)(V5)(As)(17.64)(P9)/(T9) to obtain dscm: 

= (ug * 4.536E08) / Vm Std to obtain ug: 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf) * dscfh 

Auto-C3-R4 
19-Nov-16 

________ Emlssio'! Rate@ _________ 

lb/hr 
1.009E-05 
9.079E-05 
2.668E-03 
2.008E-05 

Conversions 
multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



I Men:ury l!i6oratoryRisults tiy Train Fractlon"'='Sampllng Runs : ,I 

wTeRecycllng Cycloiiii 3 • Auto ' 
' 

f !. - .. --c - -· ' 
I 1B~ 2B 3A 3B 3c· 
i ,-- --------- •lmP.lnger 3 - - l mplnger~is- - ----·-----l_mplng!f ~&2 

corit•ll~ ~ HNQ, con~nts & H_N03 co.fite!'ts~ lmplngera 4&5 
·Sampling Fg~f/p[Ol>e rlnJl_!t ·rln~ rinse < KMNOJDI , 1,HCI rln__!~ -~ pl H.zQ Total Hg 1 

Run ID Date (ug) (ug) 1 (ug) (ug) ' (ug) J(Ug) _j 

~uto-C3-R1 11/18/2015 0.038 < 0.15 < 0.0049 < 0.023 0.110 0.326 

~ulo-C3-R2 11/18/2015 < 0.015 < 0.15 < 0.0049 < 0.023 0.202 0.395 

1Auto-C3-R4 11/19/2016 0.023 < 0.15 < 0.005 < 0.02 0.197 0.398 

- I A• 
~ :Men:ury-Results by .Train Fraction - Blanks _"' -...--·~- - . ~ ·-;,,,- -.. -- .. 

I ,1B 2B 3A 3B 3C 
--- Flltet -- ---------- --------- ----------Sa_mpl!ng HN03'tf202 HNO., KMnOJHzS04 HCI Total·Hg 

Blarikfype Date -· .tual tuci\1 .tua\ (ug) (ug) (ua} 

Reagent 11/18/2016 < 0.015 < 0_15 < 0.005 < 0.02 < 0.013 < 0,203 



Trace Metals uiboratory Resulii'(ixcludlng m(rcuiY} . 
wf e ReefYcllng· 

• ,I'- _...__ 

-------- __ i!uiil!D-

Aut~R1 Alito'-C3,:R2 M29·RB 

· -;r1i1B1201s- --tti1Triou·--

0.20 < 0.20 < 0.20 < 0.10 

1.96 0.74 1.80 < 0.10 

20.50 12.20 52.90 0.92 



TRAVERSE DATA SHEET 

Faclllty:ISite: wTe Recycling Run No. Av-to- C~- IZ\ 

C 
Source: Cvclone 3 Date: ll< November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 - Initial Tniv•rs• Run Delta P D•lla H Dry Gooo M•l•r Si.ch M•t•r p,..i,. Flllor FIiter E•lt Imping•• Vacuum 

2 - Initial Point Time IH10l ("H,Ol In IF) Outlf) Tem11IF) Readlno ICFl Tem11IFI Tem11IFI Tem11IFI Tem11!Fl l"Hol 

J - lnltlal A1 5.0 ,.1_ ,. l-f '1 sz._ ,1,,.. I./ r 3 7-0.~ - ,; f,r '{ f 3(_ ~ 
4• lnltlal 2 10.0 J q z.1£' s-z... 57.._ 'Is TT-I.I c- - '-t'L 3-:J- s 
5 - Initial 3 15.0 I. l/ l.h~ 51- .s'L '1 (.,., Jl-7 A qo ~'-I 1'7- s-
6 • lnlttal B1 20.0 1.0 l . \.ft'\ (7_ 5"?:> l.-R- Jf.,l P, (Oo 5"2- 3~ r 
7 -Initial . 2 25.0 {.~ l.Ov\ ~ S"t,. "'\1-- 1a (::,-- q() l-.n 3:R t;' 

3 30.0 I."{ ls:t_ 11' I~, lf:r 1/!fo.Ci Cf() <o-S- 7<, c./ 
1 • Final C1 35.0 z.n l."1 Co ~ I c;-"q '-11"' Fl 1.. ~ qo (,.;1.., '10 ' 2 • Final 2 40.0 l-1 7.('L ~4 I<~ t..i '7-s JCf:I. I CJ I {,..'-{ l./() s-
J -Final 3 45.0 L5"' I .80 "rf/r ~"\ '1 {;, lftrl ':J,, qn e,.,) ~n ~ 
4 • Final D1 50.0 I. c,..., J.97_ 5"< .s< ljq 41>'1.~ 'fo v,, '1 I s;-
5 • Final 2 55.0 7. I V.a-1 ~ !lt'J YCf '100,lo qn 6S- Lf l ~ 
6 • Final 3 60.0 Lb \,C:j1 ... S"lo ~ YG - q, (,Co ½I s-
7. Flnal . 

Pstack ("H20): I + ;z o I 

-- Bar. Pres,l"HgJ: I JO. 13 I 
..__ 

Run Time jmln.): I 60 I 
I 

Final Mete~C~: 

4/2, ~ I 
Initial Meter (CFl: 

307-.r,.,~ \ 

Start nme: Ac::-1 I 
End Time: 1,0 s-, I 

FIiter Information: Leak Checks: Sampling Train Information: 

ID: Train-ore: £), 010 Iii! n. "HQ Test Method: EPA 5/29 

Tare (g): Train-mid: {8! "Hg Meter B011 No.: EE6 

Traln•DO&t: 10'11 Iii! ."r "HQ Delta H: 1.913 

Trap Information: Pltot-pre: ✓./ @ 1 "HzO Y: 1.0419 
ID: n/a Pilot-post: '1J @ } "HzO K-factor: , . L. 

PreWeiqht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: "•'f; 0 

Post Weight nla Box Operator: N\ \l, Probe ID: SFES-2' 

Probe Operator: .., -".' \ Probe TC ID: SFES-2' 
Comments: FIiter Exit TC ID: (G'91&or 6917 

4th lmplnger TC ID: 3066 

Hot Box ID: HB-7 

UmblllcallD: 100' 
Scale Calibration: lm11lnger Water A1111earance: Scale ID: 5A2811799 

100.0 g 99.9 n/a Wel11ht ID 1100111: 6040 
1,000.0 g 999.1 Weight ID {1,000g): 6993 

02.,,, n~•~ I I'> : t ·u, "Zr, '2. '2'-f b 



TRAVERSE DATA SHEET 

Faclllty:/Site: wTe Recycling Run No. ~u-+o -r.z,- ez.. 

0 Source: Cyclone 3 Date: I Yi November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1. fnltlal Traverse Run Delta P Delta H Dry Gas Meler Stack Mater Probe FIiter Filler Exit lmplnger Vacuum 

2 • Initial Point Time IH,01 l"H,Ol ln(FI Out (Fl Temp(Fl Reading (CFI Temp(Fl Temp(Fl Templfl Templfl !"Hal 

3-lnltlal At 5.0 2. l 2,<;7__ C,,~ <t,'> yq ~,~.'o _dj'r) a.JI ... i..J..., YT) (_ 
4 -Initial 2 10.0 7, f'J 7 '-I 0 e,..,Lt hLI S:-0 Y"Zo.c; o,c; ~3> 47-- (_ 
5 -Initial 3 15.0 I.~ u·.n h't {_ 'l,. ~ l l-J-ZY. S"" lttrl 5"'8 '-It?.. s--
6 - lnltlal B1 20.0 7 . ~ 1.~(r, fnLf h'-1 S"'J 4l~.e, rt j__ 1:c;--9 Y+- (,,., 
7 -lnltlal . 2 25.0 Z. I 17 Q_ C-it, C.,vl (:"7 _ Y17. ~., IGJ'1 S9 lf7-- (_ 

3 30.0 I. 7 I. "I "1 '=,"1 c..~ <Z- 41-l.. \ 1q1- b l ~K r 
1 • Final C1 35.0 7. n 7.1.40 C?l-J (,,'5' c;-z__ \f'-1u. I '10 b"S 4q e.., 
2 -Final 2 40.0 l.h 7. I(.,., ~1 '7< CJ ~"1~- l pjJ_ ~L 50 ~ 
3 • Final 3 450 \ t .- I. '1 t:1 (..,I.{ e,.,~ 1:0 l/lfl D P.R.., C,-,7 SI q.. 
4-Flnal D1 50.0 zn Z.'-10 (,.,t..J ~~ t5Z.. 1'1.rl L{ 8Cf <ot.f :~l) ~ 
5 • Final 2 55.0 I(,., 1,c,1., (...,r;:; ~4 ,~ lt.t~ i C,o bs-' SD s-
6. Final 3 60.0 I. i, 1.5h C-io' b'-\ <'I - CU) b;;- 57) 4 
7 - Final . 

Pstack l''H,01: j t-2. o I 
Bar. Pres.f'Hal: I 3v, ~;> , 

Run Time (mln.1:I 60 I 

I 
Final Meter Z% 
4 t[_fj, 1J 
lnltlal Meter (CFI: 

4 / 1.. . (. e, "l.. 

Start Time: I L2 zsl 
EndTlme: If.; -Z61 

Filter Information: Leak Checks: Samollna Train Information: 

ID: Train-pre: t) Nl'5' @. I 2- "H!I Test Method: EPA 5/29 

Tare tnl: Train-mid: @ "Hg Meter Box No.: EE6 

Traln-nMt: UOJ1 «I! 7-' "Ha Delta H: 1.913 
Trap Information: Pltot-pre: ,I I @ > "H20 Y: 1.0419 

ID: n/a Pltot-post: t/./ @ 1 "HzO K-factor: i ,L 
PreWeiaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: ) , j ..1ri 

Post Welaht: n/a Box Operator: A'\ f1. Probe ID: SFES-2' 

Probe Ooerator: ,J Probe TC ID: SFES-2' 

C2mmants: FIiter Exit TC ID: 6916 or6917 

0 
4th lmolnaer TC ID: 3066 

HotB011JO: HB-7 

Umbllleal10: 100' 

Scale Calibration: lmQlnger Water AQQearanca: SCalelO: 5A2811799 

100.0 g 99.9 n/a Weight 10 11009): 6040 

1,000.0 g 999.1 Welaht 10 11 ,OOOal: 6993 
R,,. rA 11\. ~ f lb\ 130~'2. 2<.tb 



TRAVERSE DATA SHEET 

Faclllty:/Slte: wTe Recycling Run No. A rtzJ-r~- K"1i -

0 
Source: Cyclone 3 Date: ' <;I.. November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 -lntllal Traverse Run Delta P Delta H Orv Gaa Meter Stack Meter Probe F11ter FIiter Exit lmplnger Vacuum 

2 - lnltlal Point Time (H,O) ("H,01 In !Fl Out(Fl Temp(Fl Reading ICFI temp(fl Temp IFI TemPIFI TemPIFl l"Ha) 

J - Initial A1 5.0 2 2- Zb'-\ h~ h9 \l( IYhl.~ qt__, ..,,~ 59 SC- s-
4 - Initial 2 10.0 1.'1 7.7.g t-.9 (,.,c,· ,~ HU .... 'i q_s h\ 53 _r 
5-lnlltal 3 150 f-:J_,. 1_0'1 r,.,9 --::rn ')f" H 1-1. r PR (-,?_ ~s- s 
6-lnltlal B1 20.0 Z.(o 3.\1... ~ -:J,-{) -SCo lv:J.<. 7 9n ~ s-c. .. r.___ 

7-lnltlal - 2 25.0 7 .c ') l .'-lo ~ C--F1 ~ I½¾< o.p, '-'i':1- ~ ~ 
3 30.0 f (,., I.en~ -=K.1 (,--f1 ~+- 4~.1- qn f=H S-0 c;-

1 - Final C1 35.0 I f, 2.1 \,, j.n JO ){_ Yb1-, I 'fO C...ct sn ' 2- Final 2 40.0 i:o 1.40 1--l -:7-n R Li~ \. \ CC) hk 1cn ~ 
3 -Final 3 45.0 I.) l.'60 fl 7n 5-=J- L/'1~,-:J- vJl- (..,~ LA ~ 
4 -Final 01 50.0 z.o 2.~0 --;,.-\ w S"l. '(Cfe,1.?- 9,q h-:J-- yq '\ 
5 -Final 2 55.0 I'~ 7-1~ --1-1 7-D ~{,., ©7.fo ~Jc; ""1ln L\9 \ 
6 • Final 3 60.0 i.~ I \..•·fh ~\ --:, I r::::;;:/- - 1qt) 61- ~ r;;-
7-Ftnal . 

Pstack ("H,O): I z,ol 

0 
Bar. Pres.("H,1: I I 

Run Time (min.): I 60 I 

I 
Final Meter j~: 

>US s B I 
lnltlal Meter (CF): 

'1~.r...,r .... -i-,-

Start Tlme: 177'3 u-
EndTime: I ,i;-.31-1 

Filter Information: Leak Checks: Sampling Train Information: 

ID: TraJn.pre: l.'.co:l. (@ I "2- "Hq Test Method: EPA 5129 
Tare {al: Train-mid: ta! "Hg Meter Box No.: EEG 

Trafn.nn11t: O. trR (@ (,.. "Hq Delta H: 1.913 
Trap Information: Pltot•pre: ,/./ @ ~ "H20 Y: 1.0419 

ID: n/a Pltot-post: ,/./ @ ) "H20 K-fac:tor: • 11-
Pre Weiaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: 0 

Post Weight: nla Box Operator: M /3 Probe ID: SFES-2' 
Probe Ooerator: -15 Probe TC ID: SFES-2' 

Comments: FIiter Exit TC ID: {69tti or 6917 

0 
4th lmplnger TC ID: -3066 

Hot Box ID: HB-7 
Umblllc:allD: 100' 

Scale Calibration: lmglnger Water Ael!!arance: Sc:alelD: 5A2811799 
100.0 g 99.9 nla Weight ID 1100gl: 6040 

1,000.0 g 999 .. 1 Weight ID (1,000g): 6993 

Tl.•-~· L • I> 11.0 "l..~ ., J.1-. 



TRAVERSE DATA SHEET 

Faclllty:/Slte: wTe Recycling Run No. /-1\ h ~ ( 5 ~ RY 

C 
Source: Cyclone 3 Date: lq November 2015 

-
lmpinger Volumes (ml): Sampling Parameters 

1 - Initial Traverse Run Delta P Delta H Dry G■a Meter Stack Metar Probe Flher Fitter Eidt lmplnger Vacuum 

2-lnltlal Point Time IH,Ol ("H1O) In (Fl OutlFl Temp (FJ Reading (CF Temp (FJ Temp(FI TemD (Fl TemD IFI !"Hal 

3 - lnltlal A1 5.0 I) :>. \..~11 (..r I Ci ~ ! SW. <"l x7 s ). s, r:... 
4-lnltlal 2 100 I. qo l .1 v C..7 t;o ,~ YI '1 ~ v7 \1 5·7 {° 

5 - Initial 3 15.0 \. '1n I b ~ C:.1 [ y<l .)C. "S"l'i< I q ~l Sl/ r::;-, ~ 

' 6 - lnltlal B1 20.0 ).1 'l..7C.. ~7 c.r/ r;-q i;-l~ s< 9:1 c; L, .t7 ( 
7 - lnltlal - 2 25.0 I '1 C 1 ,~ C)(' C. q,_ S'l '5) ~- 'l 'i 7 s·4 $", c; 

3 30.0 I l/\ } 'l '1 C.7 CS( r;l JJo.) ~ I S" '-, rsr L,f 
1 - Final C1 35.0 ) )_ J c;.1./ C./ c.~ c..7 533.q i7 SJ ~q i.A 
2- Final 2 40.0 \ . 'I ('I '\. ~q b7 C,(( \9: SJg D ~\ .ft-, \ ~ s 
3 • Final 3 45.0 I i"IC \.) l'> C-7 b9 J<l SLJI " Q7 SJ 59 C 
4-Flnal 01 500 11.<IO 1 ,~ (.., 7 (,?; S& s 'it \ Y-.i 55 s--q c; 
5 • Final 2 550 l ~o 1. tc.. ~1 c..~ ~7 ~1-jq .c i1 5 .s en ,;-
6-Flnal 3 600 I no j,)i() C...t (; <l S7~ - 1' I i:;7 EO 5 . 
7 -FJnal . 

Pstack ("H20I: I+ l . 0 I 

0 
Bar. Pres.("Hgl: I] Q, D1 

Run Time (mJn.1:J 60 I 
Final Meter !CF!: 

I i;-5~.1)_~ I 

I 
Initial MetesCT 

Sot;. S I 
Start Time; IG7J <\ I 
End Time: P~3~1 

FIiter lnfonnatlon: Leak Checks: Sampling Train Information: 

ID: Train-pre: C'l o.,~ @ \ 5' "Hg Test Method: EPA 5/29 
Tare lnl: Train-mid: (@ "Hq Meter Box No.: EE6 

Traln,oost: O,rn'L (li! ":l,, "Hq Delta H: 1.913 
Trap lnfonnatlon: Pilot-pre: ·Jt/ @ r "H20 Y; 1.0419 

ID: n/a PIiot-post: .I.I @ s "Hz0 K-fac:tor; J ).. 
Pre Weight: n/a Field Team Members: Nozzle JD: /Nozzle Diameter; O,\Cbl) 

Post Welaht: n/a Box Ooerator: J I l ..... I Probe ID: SFES-2' 
Probe Ooerator: \ ;·,... S, Probe TC 10: SFES-2' 

Comments: FIiter Exit TC ID: 6916 nr.t:917) 

C 
4th Jmplnger TC ID: 3066-

Hot Box ID: HB-7 
Umbilical ID: 100' 

Scale Calibration: lml!lnger Water Al!eearance: Scale ID: 5A2811799 
100.0g 99.9 n/a Weight ID (100al: 6040 

1,000.0g 999.1 Weight ID (1,000q): 6993 
p,.",-.,_.\.r lb I 1-:t-, --•"-



~·,,_ 

"-' 

0 

Date: w re - R'1l~(.,) :½~ ® Plant; /1}1)/[1 

~I. t~II'\ I 
Final 

lmplnger l ,) 

lmpinger2 

lmplnger3 

lmplnger4 

lmplnger S 

lmpinger6 

lmpinger7 

;J:J ;J.- n,'\ ' 
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A4. 

Test Dates: November 18-20, 2016 

wTe Recycling, Inc. - Greenfield, MA 

EPA Emissions Testing- Final Report 

- Scrubber/Cyclone 1 

~ 
MON I RO~I: 



PLANT: 
LOCATION: 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP • 3 (INT) : 
IMP· 4 (INT) : 
IMP· 5 {INT) : 
IMP • 8 {INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP· 2 (FIN) : 
IMP - 3 {FIN) : 
IMP • 4 (FIN) : 
IMP • 5 (FIN) : 
IMP - 6 (FIN) : 
IMP • 7 (FIN) : 

%CO2(OUT): 

%02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 -

7.500 
0.185 

TRAVERSE I VELOCITY I 
POINT HEAD 

0.84 A1 2.70 
2 2.75 

718.1 3 2.75 
699.5 4 2.00 
584.4 B1 2.85 
720.6 2 2.70 
720.3 3 2.45 
822.4 4 1.60 

- C1 2.20 
2 2.30 

736.5 3 2.35 
708.1 4 1.85 
584.8 D1 1.70 
721.4 2 1.95 
722.0 3 2.15 
832.2 4 1.90 

-

0.0 

20.9 

0 

30.09 

-0.95 

12 

60 

189.675 

138289 

9-51 

10:51 

AVERAGE: 2.26 

SQUARE 

RDOT 
1.64 
1.66 
1.66 
1.41 
1.69 
1.64 
1.57 
1.26 
1.48 
1.52 
1.53 
1.36 
1.30 
1.40 
1.47 
1.38 

1.50 

I 

RUN#: 
DATE: 

DE~TA I 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

Cl-RI 
ov-15 

DRY GAS METER I STACK 
IN I OUT TEMP(F) 

59 58 88 
59 58 90 
59 58 91 
59 58 91 
59 58 91 
59 58 92 
59 58 91 
59 58 91 
59 59 91 
59 59 91 
60 59 92 
60 59 91 

91 
92 
92 
92 

2.32 59.2 58.3 91.1 



PLANT 
LOCATION 

As(SQFT) : 
Dn{INCHES) 
PITOT COEFFICIENT: 

IMP • 1 {INT) : 
IMP • 2 (INT) : 
IMP - 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP - 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP - 4 (FIN) : 
IMP • 5 {FIN) : 
IMP - 6 (FIN) : 
IMP • 7 (FIN) : 

% CO2(OUT): 

% 02 (OUT): 

%CO {OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIALMETER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone I -

7.500 
0.185 

TRAVERSE l 
POINT 

0.84 A1 
2 

718.5 3 
678.1 4 
597.3 81 
717.3 2 
720.7 3 
804.4 4 

- C1 
2 

736.6 3 
681 .3 4 
598.6 01 
718.8 2 
721.7 3 
813.9 4 

-

0.0 

20.9 

0 

30.06 

-0,95 

12 

60 

240.395 

190.034 

12:32 

13:32 

AVERAGE: 

VELOCITY I SQUARE 
HEAD ROOT 
2.50 1.58 
2.60 1.61 
2.70 1.64 
1.95 1.40 
2.60 1.61 
2.60 1.61 
2.50 1.58 
1.85 1.36 
2.15 1.47 
2.15 1.47 
2.25 1.50 
1.80 1.34 
1.70 1.30 
1.85 1.36 
2.05 1.43 
1.95 1.40 

2.20 1.48 

I 

RUN#: 
DATE : 

DE~TA I 
2.30 
2.30 
2.30 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 

l•R2 
19-Nov-1S 

DRY GAS METER I STACK 
IN I OUT TEMP(F) 

60 59 90 
60 60 93 
59 59 93 
60 59 93 
60 59 94 
60 59 94 
60 59 94 
60 60 93 
60 60 94 
60 60 94 
60 60 93 
60 60 93 

93 
93 
94 
93 

2.26 59.9 59.5 93.2 



PLANT 
LOCATION 

As{SQFT} : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP-1 (INT) : 
IMP • 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP · 5 (INT} : 
IMP • 6 (INT} : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP • 4 (FIN) : 
IMP • 5 (FIN) : 
IMP • 6 (FIN) : 
IMP • 7 (FIN) : 

%C02(0UT): 

% 02 (OUT): 

%CO {OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 -

7.500 
0.185 

TRAVERSE I 
POINT 

0.84 A1 
2 

719.5 3 
702.6 4 
584.8 81 
720.3 2 
721.2 3 
809.6 4 

- C1 
2 

739.8 3 
707.8 4 
586.3 01 
721.1 2 
720.9 3 
818.5 4 

-
0.0 

20.9 

0 

30.06 

-0.95 

12 

60 

290 287 

240.667 

14:38 

15:38 

AVERAGE: 

VELOCITY I SQUARE 

HEAD ROOT 
2.70 1.64 
2.75 1.66 
2.75 1.66 
1.80 1.34 
2.80 1.67 
2.65 1.63 
2.45 1.57 
1.75 1.32 
2.30 1.52 
2.30 1.52 
2.25 1.50 
1.90 1.38 
1.85 1.36 
2.15 1.47 
2.25 1.50 
1.90 1.38 

2.28 1.51 

I 

RUN#: 
DATE : 

DE~TA I 
2.25 
2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 

Cl-R3 
19-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP (F) 

60 60 90 
60 60 93 
60 60 93 
60 60 93 
60 60 93 
60 60 94 
60 60 94 
60 60 93 
60 60 93 
60 60 94 
60 60 94 
60 60 94 

93 
94 
94 
94 

2.21 60.0 60.0 93.3 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycr RUN#: C1-R1 
LOCATION: Scrubber/C DATE : 19-Nov-15 

Ts {°F) = 91.1 %CO2= 0.00 Vm (CF) = 51.386 
Ts (0 R) = 551.1 %02 = 20.90 DELTAH (ABS)= 30.26 
Tm (°F) = 58.8 %CO = 0 Ps (ABS) = 30.02 
Tm (0 R) = 518.8 %N2 = 79.10 SQRT DELTA P = 1.4983 
VI (TOT)= 39.7 Cp = 0.84 y = 1.0037 
VI (adj)= NA TIME = 60 An = 0.000187 

Vm std= 17.64 {VmMY}{DELTA H ABS~ = 53.072 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.869 CF 

Bwo = Vw std / (Vw std)+ (Vm std) = 0.034 

Bwo = by steam tables = NA 

1 - Bwo= 1-Bwo = 0.966 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.467 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.803 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 86.402 FPS 

as = 3600 (1 -Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2165559 DSCFH 
DSCFH/60 = 36093 DSCFM 
3600 (Vs)(As) = 2332857 ACFH 
ACFH /60 = 38881 ACFM 

%ISO = 100 {Ts~ {Vm std~ {Delta H abs~ = 99.5 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recyclin RUN# : C1-R2 
LOCATION : Scrubber/C DATE : 19-Nov-15 

Ts (°F) = 93.2 %CO2= 0.00 Vm (CF) = 50.361 
Ts( 0 R) = 553.2 %02 = 20.90 DELTAH (ABS)= 30.23 
Tm (°F) = 59.7 %CO = 0 Ps (ABS) = 29.99 
Tm (0 R) = 519.7 %N2 = 79.10 SQRT DELTA P = 1.4791 
VI (TOT)= 34.6 Cp = 0.84 y = 1.0037 
VI {adj)= NA TIME = 60 An = 0.000187 

Vm std= 17.64 ~VmMYMDELTA H ABS} = 51.859 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.629 CF 

Bwo = Vw std I (Vw std)+ (Vm std) = 0.030 

Bwo = by steam tables = NA 

1 -Bwo = 1-Bwo = 0.970 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.506 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.804 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 85.442 FPS 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2139012 DSCFH 
DSCFH/60 = 35650 DSCFM 
3600 (Vs)(As) = 2306947 ACFH 
ACFH /60 = 38449 ACFM 

%ISO = 100 {Ts} {Vm std~ {Delta H abs} = 98.4 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling 
LOCATION: Scrubber/C clone 1--

RUN# : C1-R3 
DATE : 19-Nov-15 

Ts (°F) = 93.3 %CO2= 0.00 Vm (CF) = 49.620 
Ts (0 R) = 553.3 %02 = 20.90 DELTA H (ABS)= 30.22 
Tm (°F) = 60.0 %CO = 0 Ps (ABS) = 29.99 
Tm (0 R) = 520.0 %N2 = 79.10 SQRTDELTA P = 1.5067 
VI (TOT)= 36.4 Cp = 0.84 y = 1.0037 
VI (adj) = NA TIME = 60 An = 0.000187 

Vm std= 17.64 {Vm}{YMDELTA H ABS} = 51.061 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.713 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.032 

Bwo = by steam tables = NA 

1-Bwo= 1-Bwo = 0.968 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.484 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.805 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 87.079 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2174960 DSCFH 
DSCFH/60 = 36249 DSCFM 
3600 (Vs)(As) = 2351139 ACFH 
ACFH/60 = 39186 ACFM 

%ISO = 100 {Ts} {Vm std} {Delta H abs} = 95.2 
60 (Tstd) ( Vs) (Time) ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: wTe Recycling 
LOCATION: ;crubber/C 

FILTER BEAKER 
NUMBER 1767 0 

FINAL 0.007 4 0.0083 

TARE 0.0000 0.0000 

NET 0.0074 0.0083 

RUN#: 
DATE: 

BLANKS 
FILTER 

1763 

0.0000 

0.0000 

0.0000 

C1-R1 
19-Nov-15 

ACETONE 
0 

0.0000 

0.0000 

0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
Mn 
Ar 

Mn 

Qs 

= 
= 

= 

15.700 
0.000 

15.700 

CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

= 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs} (As) = 
ACFH/60 = 

20.90 
0.00 

86.40 ft/sec 
7.50 ft2 

53.07 DSCF 

2165559 DSCFH 
2332857 ACFH 

38881 ACFM 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 6.52297E-07 LB/SCF 

96 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0046 GRAINS/SCF 

Cs'M = (Mn) / (VmSTD x 0.02832) = 10.4 mg/M3 

PMR = Qs x Cs = 1.413 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT wTeRec clio RUN# : i•C1·R2 
LOCATION krubber/C ATE : 19-Nov-15 

BLANKS 
FILTER BEAKER FILTER ACETONE 

NUMBER 1766 0 1763 0 

FINAL 0.0050 0.0096 0.0000 0.0000 

TARE 0.0000 0.0000 0.0000 0.0000 

NET 0.0050 0.0096 0.0000 0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
CO2 = 

20.90 
0.00 

Mn = 
Ar = 

Mn = 

14.600 
0.000 

14.600 

Vs = 
As = 
Vm std= 
Ffactor = n/a 

85.44 ft/sec 
7.50 ft2 

51 .86 DSCF 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2139012 DSCFH 
2306946.507 ACFH 

38449 ACFM 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 6.20781 E-07 LB/SCF 

110 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0043 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 9.9 mg/M3 

PMR = Os xCs = 1.328 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT wTe Recycling RUN# : C1-R3 
LOCATION krubber/C DATE : 19-Nov-15 

BLANKS 
FILTER BEAKER FILTER ACETONE 

NUMBER 1778 0 1763 0 

FINAL 0.0063 0.0113 0.0000 0.0000 

TARE 0.0000 0.0000 0.0000 0.0000 

NET 0.0063 0.0113 0.0000 0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 110 

Mn - Ar = Mn 02 = 20.90 
CO2 = 0.00 

Mn = 17.600 Vs = 87.08 fVsec 
Ar = 0.000 AS = 7.50 ft2 

Vm std= 51 .06 DSCF 
Mn = 17.600 Ffactor = n/a 

Qs = 3600 (1 -Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2174960 OSCFH 
3600 (Vs) (As) = 2351138.552 ACFH 
ACFH/60 = 39186 ACFM 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 7.60033E-07 LB/SCF 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0053 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 12.2 mg/M3 

PMR = Os xCs = 1.6530 LB/HR 



Faclllty/Site: 
Source: 

Analvte 
Beryllium < 
Cadmium 
Lead 
Mercury 

Vm (dscf) 

0 9 (dscfh) 

02(%) 
CO2{%} 

Os (dscfh) 

Cs (lb/dscf} 

wTe Recyc .. 
Scrubber/ 

Total Reagent 
Blank 

(ug) (ug) 
0.20 ND 
2.29 ND 
2.57 0.92 
9.90 ND 

Total 

(ug) 

< 0.20 
2.29 
2.57 
9.90 

Metals Emission Calculations 

Run No.: 
Date: 

Concentration (Cs) ~-----·~------ .... ---------
lb/dscf ug/dscm 

8.31E-12 1.33E-01 
9.51 E-11 1.52E+OO 
1.07E-10 1.71E+OO 

4.113E-10 6.59E+OO 

Run Data 

= 53.07 

= 2,165,559 

= 20.90 

= 0.00 

Equations 

= 3600 ( 1-Bwo)(V 9 )(As)( 17 .64 )(P ,)/(T 8} to obtain dscm: 

= (ug • 4.536E08) / Vm Std to obtain ug: 

Cs (ug/dscm @1 %CO2} = {ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf} • dscfh 

C1-R1 
,v-15 

________ Emlsslo!!_ Rate@ _________ 

lb/hr 
1.799E-05 
2.060E-04 
2.312E-04 
8.907E-04 

Conversions 
multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



Facility/Site: 
Source: 

Analvte 
Berylllum < 
Cadmium 
Lead 
Mercury 

Vm(dscf) 

0 5 (dscfh) 

02 (%) 
CO2(%) 

Os (dscfh) 

Cs (lb/dscf) 

wTe Recycli 
Scrubber/1 

Total Reagent 
Blank 

(ug) (ug} 
0.20 ND 
2.38 ND 
2.83 0.92 
21.04 ND 

Total 

(ug) 
< 0.20 

2.38 
2.83 
21.04 

Metals Emission Calculations 

Run No.: 
Date: 

Concentration (Cs} ~----- -------- ---------
(lb/dscf) ug/dscm 
8.S0E-12 1.36E-01 
1.01E-10 1.62E+00 
1.20E-10 1.93E+00 

8.946E-10 1.43E+01 

Run Data 

= 51.86 

= 2,139,012 

= 20.90 

= 0.00 

Equations 

= 3600 { 1-Bwo)(V 5)(As){ 17 .64 )(P 5)/(T 5 ) to obtain dscm: 

= (ug * 4.536E0B) / Vm Std to obtain ug: 

Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf) * dscfh 

_ C1-R2 
19-Nov-15 

________ Emissio!!_ Rate ®- ________ 

lb/hr 
1.819E-05 
2.165E-04 
2.574E-04 
1.914E-03 

Conversions 

multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



F aclllty/Slte: 
Source: 

Analvte 
Beryllium < 
Cadmium 
Lead 
Mercury 

Vm (dscf) 

as (dscfh) 

02(%) 
CO2(%) 

as (dscfh) 

Cs {lb/dscf) 

wTe Recycling 
Scrubber/Cyclone 1 -

Total Reagent Total 
Blank 

(ug) (ug} (ug) 
0.20 ND < 0.20 
3.20 ND 3.20 
3.37 0.92 3.37 
14.64 ND 14.64 

Run Data 

= 51.06 

= 2,174,960 

= 20.90 

= 0.00 

Equations 

Metals Emission Calculations 

Run No.: 
Date: 

______ £.~'!!:!~"!tio!_'I LC_s_L ______ 

(lb/dscf) ug/dscm 
8.64E-12 1.38E-01 
1.38E-10 2.21E+00 
1.46E-10 2.33E+00 

6.322E-10 1.01E+01 

= 3600 ( 1-Bwo)(V s)(A9 )( 17 .64 )(P 5)/(T 8 ) to obtain dscm: 

= (ug * 4.536E08) / Vm Std to obtain ug: 

Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf) * dscfh 

_ C1-R3 
19-Nov-15 

_ _ _ _ _ _ _ _ Emlssio!!_ Rate®- ________ 

lb/hr 
1.878E-05 
3.006E-04 
3.165E-04 
1.375E-03 

Conversions 
multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



1-R1 11/19/2015 < 

1•R2 11/19/2015 < 

11/19/2015 

Sampling 
Date 

11/18/2016 < 

0.015 

0.015 

0.045 

1B 
FIiter 
· u 

0.015 

< 0.16 

< 0.16 

< 0.17 

u 

< 0.15 

< 0.005 

< 0.0049 

< 0.0052 

KMNOJDI 
(ug) 

3.42 

2.56 

1.32 

Results b' Train Fractfon ~ Bliiilti 

· u , U 

< 0.005 < 0.02 

lmplngers ~ 
HCl.rlnse & DI H20 

(ug} 

6.30 

18.3 

13.1 

< 0.013 

9.900 

21 .040 

14.640 

Total Hg 

< 0.203 



Trace Metals laborato~ Results (ixciudlng·mercuryj , · 

8 

,· - 1-R2 

Tra®Metal • 11i1i1201 s - - • 11l11120Ts • -

0.20 < 0.20 < 0.20 < 0.10 

2.29 2.38 3.20 < 0.10 

2.57 2.83 3.37 0.92 



TRAVERSE DATA SHEET 

0 
Facllity:/Slte: wTe Recycling Run No. ~ C.t-1.71 
Source: Scrubber/Cyclone 1 Date: November 2015 

lmplnger Volumes (ml): Sampling Parameters l)P8 .,,.,, ,... 
1 -Initial Traverse Run Delta P Delta H Orv Gaa Meter Stack Meter Probe r:, FIiier Exit lmplnger Vacuum J,4 

't: :i. 
2-lnltlal Point Time (H20) l"H,0I lnlFI Out IF) Templfl Readlna ICFI TemPIFI U IFI TemPIFl TemolFI ("Hgl 

3-lnltlal At 5.0 :.J.70 IJ.4(J 5"Cf ,r~ <l'f' /L f.:J.li hr./- ~"' • j 6 ~I) 44 /4 '1~ 
4 • lnitlal 2 10.0 !J.,t; ~.~ro ~/ ~'l ◄ 'O I,., ~-q 73 b7."1 (J ~ i./4 16 -,9 
5 - lnltlal 3 15.0 ;;.75 'H ~ 5~ 515 IG '/ I~/, ~1 ,~ 12.:: ~ -JI(' ~ h lo,; 
6 - Initial !l.00 

,,., 4 'O 5'- /jq q; l/i'lf:5 (J/'F ,2-=~ 7'J lct7 h 1,~ 4 20.0 "' 
7 - Initial . J.q5 I ( {) g !i~ <!f I l5'11.C( OF!=' ,, " tJ 77 4.°I ~ ~~ B1 25.0 r.l. ~.- .. 

2 30,0 2,7/t I ', 
I'll. 0 5'' If'< 'l.2 1/J~. I (Irr ,7~ 

1 ..... 

I) 7L 5'0 ~ f(f/ 
1 · Flnal 3 35,0 12.« 010 5tr If~ '1/ 11,r/_f orr ::1:o/J 77 5(} ~ k 
2 - Flnal 4 40.0 1-60 ~1 'J/J J:,&J Jf"f' q, ,.,2_ /4 arr 2,!lO 7<?'" ~I ?, 10· 

3 • Final C1 45.0 io.~ •() ''g{) ...c, 7t:J 5fj qf ,:-.. ~.i' (Jrr v.·: ;>/) 7T Si /;, 'tJi 
4-Final 2 50.0 

It ! ~/} 2.,0 Fier 'i'1 G/J I~ z' Or/ d'.Ju 71 6:? ~ 10· ..,, 
5 • Final 3 550 .~) 35' 'lo/) £io .'5"l1 '12 Ifs'<'/. fjff 2~(j 71 5":J /,; 1/(J<i 

6-Flnal 4 60.0 ii. <j(~ 1.,0 ~(} 59 C/1 - O,.e-"F :J.3o ~o 53 r.:; 10-

7-Flnal - 01 170 q/ 
2 l.'15 9'2 

Pstack ("H20): 1-0. 't2 I 3 :J./5 C/,J. 
4 I. 'iO 9:1 

0 
Bar. Pres.("H0): I 3Q. Cf\ I 

Run Time (min.):! 60 I 
Final Meter fCFI: 

11'9.t 7S-
Initial Meter (CF): 

/3~ :Jff'1 

Start Time: 10~5"1 I 
. 

l/o.i7 1 
. 

End Time: 

Filter Information: Leak Checks: Samollna Train Information: 

ID: Train-Dre: n.tVl:J @ /', "Ha Test Method: EPAS/29 . 
Tare fol: Train-mid: - (@ - "Ha Meter Box No.: EE2 

Traln-nm:t: (J/1'1:J~ @ I/~ "Ha Delta H: 1.783 
Trap Information: Pilot-pre: ./,/i, @ ~. 

"H20 Y: 1.0037 
ID: n/a Pilot-post: ,A/ @ : "H20 K-factor: I 

PreWelaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: t'J. /<g~ 
Post Welaht: n/a Box Ooerator; .".1~ Probe ID: S-4-1 

Probe Ooerator: A~ Probe TC ID: TC-S-4-1 

Comments: FIiter Exit TC ID: 6910 or691!i) 

lso Probe ID. P-3-6 4th lmolnaer TC ID: 3060 -

0 Hot Box ID: HB-6 

UmblllcallD: SFES-200 

Scale Calibration: lm12inger Water Am2earance: Scale ID: 5A2811799 
100.0 g 999 nla Weight ID (100g): 6040 

1,000.0g 999.1 Welaht ID 11,000al: 6993 



TRAVERSE DATA SHEET 

Faclllty:/Slte: wTe Recycling Run No. ~ ('f-l""~ 
Source: Scrubber/Cyclone 1 Date: November 2015 

Im pinger Volumes (ml): Sampling Parameters I)!~ -
1 - Initial Traverae Run DeltaP Delta H Ory Gas Meter Stack Meter Probe 

~ 
Filler Exit lmplnger Vacuum t, 

2 - Initial Point Time (H,01 "H,01 ln{FI Out(FI TemplFI Readlna ICFI Temp(FI Temp(F) Temp(FI (•'Hg) ( it<. {Fl 

3- lnltlal A1 5.0 1.~o , 1/) ht) ~ C/(J l'14 ~ Of'P- ~~Vi &'1 t.f.t, t, 9,, 
4-lnltlal 2 10.0 ~, t,() ~ • !?{) IM ~() q~, l'ii~5 orr hl~ ~6 /,,,(d c., ~~ /_ l01 
5-lnltlal 

,, - " ➔O t;c. 5'I q'- ~' 
, ,. I I'}~~ ~1 ~ -7 :J ~ ~ z ld3 3 15,0 _.. , ... . ' 

6 - lnltlal c,, - , J~~ ·~1. ~, q:3 , (bl. C t (Jf'/' l;1:J:r -:1 4-. I#:~ /4 10: 4 20.0 I ,.... 

7 -Initial - ~) /40 , 
/ ' ~ /4() ~- q~l- ~ 'II I l'Jrr ~!:15 75 .'xi h b~ B1 25.0 1,,,1 ,,. 

~t/. '7' '( //1/) ~~ ql,j , ~1<.s t'Jr/' ''';'A-' 7;- 5°1 ~ ft>· 2 30.0 Ill ~ 
... i-., ~ 

1 - Final 3 35.0 i: -~ 
I , l ,. 

. d. ~ b# 1°! q~ I 'Jq,5' (Jyf '7:15' 75 ~I ~ ~6 - M, 

2-Flnal 4 40.0 IJ~J: 
,. -, 

~J5' /4/J· tf,(J q~ ~ '3. 7 (Jf'F 2,,?s I~ 5:J h 'd: ,. 
3-Flnal 1, • 5 r 

I :J<" /4/j ~n q4- ~ 'l7, c; /}ff 2:J.~ '7L lf':J /- ~ C1 450 '-' 
4-Flnal 2 500 15 ~,:JS-- M w1 q4- ~~-() ~ 1Ff :J.:n 7C 53 b ,ti 
5-Flnal 3 550 ~ j5' 12.:J.5" t~ 1/46 l&/1./., 1'?t,.2_ Of. ~ ~:ls- 7h ,,4- C, IC> 

6 -Final 4 60.0 .Wl 1~.25 l~n /4(1 1q~ - ()flF- :J.:J5 77 ,;-,('" ~ lti.5 

7D -
I<:'. 1~ 7-Flnal - 01 

2 ,, ~5' lt~ 
Pstack ("H20): I • 0. q5'1 3 1.06' ·~ t 4-

4 I '15' q:3 
Bar. Pres.("H9): l~ Ob I 

Run Time (mln.):I 60 I 
Final Meter 36'.: 

l"J.1£J..3 I 
I 

Initial Mete~~ 

/'U). 0 I 
Start Time: lk2i21 
End Time: ll33JI 

Filter lnfonnatlon: Leak Checks: Samolina Train lnfonnatlon: 

ID: Traln•cre: fJ.OOlf. @ Jlj "Hq Test Method: EPA 5/29 

Tare lnl: Train-mid: - @ - "Hq Meter Box No.: EE2 

Traln•DDst: !)M\ ~ (ii! J{.1 "Ha Delta H: 1.783 

Trap Information: Pltot-pre: li/1/ @ ::; "H20 Y: "if .0037 

ID: nla Pilot-post: ,Iii @ -" "HzO K-factor: I 
Pre Weight: nla Field Team Members: - Nozzle ID: /Nozzle Diameter: r}Jq"-1-

Post Weight: nla Box Operator: - ,\C.. Probe ID: S-4-1 

Probe Operator; A 'i Probe TC ID: TC-S-4-1 
Comments: Filter Exit TC ID: r6910W6918 

lso Probe ID: p.3-5 4th lmpfnqer TC ID: 3060 

Hot Box ID: HB-6 

Umbilical ID: SFES-200 
Scale Calibration: lmJ!lnger Water Al!eearance: Scale ID: 5A2811799 

100.0 g 99.9 nla Welaht ID I100al: 6040 

1,000.0 g 999.1 Welaht ID (1 ,00Da}: 6993 



TRAVERSE DATA SHEET 

Facllity:/Slte: wTe Recycling Run No. .. C.! - t/l_'J, 

0 
Source: Scrubber/Cyclone 1 Date: 7q November 2015 

lmpinger Volumes (ml): Sampling Parameters o/fj 
1 • Initial Traverse Run DeltaP Delta H Dry Gas Meter Stack Meter Probe 

1~1 
FIiter Exit lmplnger Vacuum ~ 2-lnltlal Point Time !H,01 (''H,01 lnlFI OutlFI TemotFI Readlnn ICFI TemolFI T.a IFI TemDIFI Temp(Fl (,.Hg) 

3 • Initial A1 5,0 ''7/J ~- 1 !)~ bJ/) '16 ~ ~ :w~ ()rF "/, I~~ :;;,,;- Ti/ ~ ~, 
4 - Initial 2 10.0 1171( '!_J..g,;, b,/) lkO ~ 13 :,~,O Orr 11x ~ ~11 8 ,ffj 
5 - Initial 3 150 ~!7f ~ 2~ ·1,0 "t.o <=~3 "1'! 1 I '· nFr ,7 ''5 "'.Al. 7:2 ~ 9 VO$ 
6 • Initial ~ I ,a) .hli 1,/) c:: 13 t.1'17. '3 l"J/F 

,. 1 I ~< 7£ ~ 7 - b5 4 20.0 , .... ·"' 
7 - Initial - J'"IIJ ~ 1() ,l/J /4/J q3 : 'hi. 4- OFF ~ I 't) ?1' :5J 1 v~ 81 250 1...1 • ;./i 

2 30.0 !./1,5 ,_ I :J/J Z./ M 9"-. ~ C.tr,5 CJrr ~26 ~ 7~ ~~ o/ ~j 

1 - Final 3 35.0 ~J 45 I~ :JO 1/.~ 0/) Cf«. :~/R.7 ()rr J:}() ~ & 5:J ~ /o 
2. Final 4 40.0 - 7'> :~.:Jn £/J ·to 9.~ ~7~<r ¥F ~.Jt/ -I ~ ~5" o/' /d6 
3-Flnal C1 45,0 .13'1 l.7. ~~ ~ IZIJ 93 '~ 17. '} (jrF ~ ~~ 77 5<J.. / 'o~ 
4-Final 7~/J 1:.2.! /) t.6 -;;o 94- ~,al) ()pf' , 

~;l:) 7<f -',5' {.-l Voi 2 50.0 I) 

5 • Final ,.25' I/ • 6 -;:,o 1,.6 q4- '~~:J.. ()~r ~ :2(J 7'1' .£ y V,ri 
3 55.0 I" 

.,.. 
11 CJO " ~I/} lnO ~/) 9'1-. 

.r 

()f'F ,.:~ :.711 77 !Z Gj ~01 6-Flnal 4 60,0 -
1/. ~5. - C/:3 7-Flnal - 01 

2 12.,'5' C/t/-
Pstack ("HzO): 1-o.~I 3 kt i JS' o/ If-

4 /. 4 (') '14 

0 
Bar. Pres.("Ha): J1:Z I}' I 

Run Time fmln.):I 60 I 
I 

Flnal Meter';_ 

tJ..90.:2_7 I 
I 

lnltlalM%:): ,uo.. "-1 I 
Start Time: .fe.r1fflii 
End Time: 116311 

Filter Information: Leak Checks: Samollna Train Information: 

ID: Train-pre: '}__;v1/ @ lo "HQ Test Method: EPA 5/29 
Tare ta\: Train-mid: - @ -r "HQ Meter Box No.: EE2 

Traln•POSt: 7./YJ!I I@ p "HQ Delta H: 1.783 
Trap Information: Pltot-pre: 1/2/ @ '',? "H20 Y: 1.0037 

ID: n/a Pltot-post: 1/J/ @ 
... 

"H20 K-factor: I ., 
PreWeiaht: n/a Field ,.;am Members: - Nozzle ID: /Nozzle Diameter: O.lfr~-

Post Welaht: n/a Box Ooerator: _"f /' Probe ID: S-4-1 

Probe Ooerator: AC Probe TC ID: TC-S-4-1 
Comments: 

, 
FIiter Exit TC ID: 6910 or.€91~ 

ISO Probe ID: P-3-6 4th lmplnaer TC ID: 3060 

Hot Box ID: HB-6 
Umbilical ID: SFES-200 

Scale Calibration: Im ginger Water Agl2!arance: Scale ID: 5A2811799 
100.0 g 99.9 nla Welaht ID 1100111: 6040 

1,0000 g 999,1 Weiaht ID 11 OOOal: 6993 



Date: 11//f/ 'tf 
vTe. i?g"' t«,.·1,.:~ 
Initial Final 

pinger 1 7;0., 

; 

l . 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmp!nger7 

lmpingerl 

• lmpinger2 

lmplnger3 

lmplnger4 

lmpinger 5 

lmpfnger6 

lmpinger7 

lmpinger 1 

1?1pinger 2 

lmpinger 3 

lmplnger4 

lmpingerS 

lmpinger6 

lmpinger 7 

lmpinger 1 

lmpinger2 

lmpinger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger 7 

• la 

1-=»t.0 
i()C,. 

~""I,~ ·l. 

,. 

l.,cr.j,;.,,. l 
Initial Final 

Initial Final 

--

Scale ID: 5A~iU 7 'f 'i 

Metho 

I 

lmp[nger 1 s 
lmpinger 2 I 
lmplnger3 

lmpinger4 

lmplngerS 

lmplnger6 i 
lmplnger7 

. .. 
Meth~-~)- - R 1 

Initial Flnal 

lmplnger 1 

lmpinger2 

lmp!nger 3 

lmpinger4 

lmpinger S 

lmpinger6 

lmplnger7 

• 
Method t- --lt 

lmpinger 1 

lmpinger 2 

lmpinger3 

lmpinger4 

lmpinger5 

lmpinger6 

lmpinger 7 

Method 

lmpinger 1 

lmpinger2 

lmpinger 3 

lmpinger4 

lmpingerS 

lmplnger6 

lmplnger7 

Initial Final 

. 

100 Og wt 10: ____ (_,O_'la...0,,,__ __ 
100.0g wt reading: _~{()oa.=--• o __ _ 

• 

lmp!nger 1 

lmplnger2 

lmplnger 3 

lmpinger4 

lmp.ngerS 

lmpinger6 iO«I. 
lmplnger7 

' fed-- R-0-. 
lmpfnger 1 

lmplnger2 

tmplnger3 

lmplnger 4 

lmpinger S 

lmpinger6 

lmpnger7 

~ 
lmpinger 1 

lmpinger2 

lmplnger3 

implnger4 

lmpinger 5 

lmpinger 6 

lmpinger7 

lmplnger 1 

lmpinger2 

impinger3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger 7 

Initial Final .,,$'. 
1. 
. '1 , 
.) 

~)--ft. 
I 1 

l 

Initial Final 

' 
1000.0g wt 10: ___ (_'l __ lf __ j __ _ 

1000.0g wt reading: __ f DOD ____ "'"."""' ---

~ 



lmpinger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmplnger 1 

lmpinger 2 

lmpinger3 

lmpinger4 

lmplngerS 

lmpinger6 

lmplnger7 

lmplnger 1 

lmpinger2 

lmpinger 3 

lmplnger4 

lmplnger S 

lmpinger6 

lmpinger7 

lmpinger 3 

lmpifer4 

lmplngerS 

lmplnger6 

lmpinger7 

~--
Initial Final 

~,.{> 

l11it ial Final 

I .J\() Scale 10: ______ _ 

lmplnger 1 lmplnger 1 

lmplnger2 lmplnger 2 

lmpinger3 lmpinger3 

lmplnger4 lmplnger4 

lmpingerS lmpingerS 

lmplnger6 lmp'nger6 

lmplnger7 lmpnger7 

Method ( ~-{?.( 
Final 

lmpinger 1 

lmpinger 2 

lmpinger3 

lmplnger4 

lmpinger S 

lmpinger6 

lmplnger7 

1..£.,;;...:::;..;...:,.....1-£.,,1,...L..,~ 7J.r:f) lmplnger l 

Method 

;; 

lmpinger 1 

lmpinger2 

lmpinger 3 

lmpinger4 

lmplnger S 

lmpinger 6 

lmplnger 7 

Method 

lmplnger 1 

lmplnger2 

lmpinger 3 

lmpinger4 

lmplngerS 

lmplnger6 

lmpinger7 

Initial Final 

100.0g wt ID: ______ _ 

100.0g wt reading: ______ _ 

lmplnger 2 

lmplnger 3 

lmpinger4 

lmplnger 5 

lmpinger6 

lmplnger7 

lmpinger 1 

lmpinger2 

lmplnger3 

lmpinger4 

lmpinger 5 

lmpinger 6 

lmplnger7 

lmplnger 1 

lmplnger 2 

lmplnger 3 

lmpinger4 

lmplngers 

lmplnger6 

lmpinger7 

Initial Final 

1000 Og wt ID: ______ _ 

1000.0g wt reading: ______ _ 

c ,rJifll-f j 



PLANT: 
LOCATION: 

As (SQFT) : 
Dn{INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP - 2 {INT) : 
IMP - 3 (INT) : 
IMP - 4 (INT) : 
IMP - 5 (INT) : 
IMP - 6 (INT) : 
IMP - 7 (INT) : 

IMP - 1 (FIN) : 
IMP- 2 (FIN) : 
IMP - 3 (FIN) : 
IMP • 4 (FIN) : 
IMP - 5 (FIN) : 
IMP - 6 {FIN) : 
IMP • 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

719.8 
701.9 
578.8 
716.5 
705.4 
797.6 

-

727.9 
703.2 
579.6 
716.8 
705.0 
805.4 

-

0.0 

20.9 

0 

30.09 

2.0 

12 

60 

999.820 

956.598 

9.51 

10:51 

INPUT DATA SHEET 

wTe Recycling 
C clone 2 -

TRAVERSE I 
POINT 

A1 
2 
3 

B1 
2 
3 

C1 
2 
3 

D1 
2 
3 

VELOCITY I SQUARE 

HEAD ROOT 
1.70 1.30 
1.50 1.22 
1.20 1.10 
1.50 1.22 
1.50 1.22 
1.00 1.00 
2.10 1.45 
2.00 1.41 
1.60 1.26 
1.80 1.34 
1.30 1.14 
1.10 1.05 

AVERAGE: 1.53 1.23 

RUN#: 
DATE: 

I DE~TA I DRY GAS METER I STACK 
IN I OUT TEMP IFJ 

2.21 72 72 59 
1.95 72 72 61 
1.56 73 72 62 
1.95 72 72 64 
1.95 72 72 67 
1.30 71 72 68 
2.73 71 71 67 
2.60 71 70 68 
2.08 71 70 68 
2.34 71 70 68 
1.69 70 70 69 
1.43 70 70 68 

1.98 71.3 71.1 65.8 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP - 3 (INT) : 
IMP • 4 (INT) : 
IMP· 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP -1 (FIN) : 
IMP - 2 (FIN) : 
IMP • 3 (FIN) : 
IMP • 4 (FIN) : 
IMP - 5 (FIN) : 
IMP • 6 (FIN) : 
IMP • 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL.METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

715.2 
701.6 
586.6 
694.1 
712.3 
814.3 

-
724.9 
704.1 
587.1 
694.4 
716.7 
822.3 

-
0.0 

20.9 

0 

30.06 

2.0 

12 

60 

44 ,028 

0.438 

12:32 

13:32 

AVERAGE: 

INPUT DATA SHEET 

RUN#: 
DATE : 19-Nov-15 

TRAVERSE I VELOCITY I SQUARE I DE~TA I DRY GAS METER I STACK 
POINT HEAD ROOT IN I OUT TEMP (F} 

A1 1.60 1.26 2.08 76 76 58 
2 1.20 1.10 1.56 73 73 64 
3 0.95 0.97 1.24 73 73 66 

B1 1.70 1.30 2.21 74 73 67 
2 1.00 1.00 1.30 74 74 69 
3 0.90 0.95 1.17 74 74 69 

C1 1.20 1.10 1.56 74 74 70 
2 1.30 1.14 1.69 74 74 70 
3 0.85 0.92 1.11 74 74 70 

01 1.20 1.10 1.56 74 74 69 
2 1.50 1.22 1.95 74 74 68 
3 1.10 1.05 1.43 74 74 69 

1.21 1.09 1.57 74.0 73,9 67.4 



PLANT 
LOCATION 

As(SQFT} : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP • 2 (INT) : 
IMP • 3 (INT) : 
IMP· 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP· 2 (FIN) : 
IMP • 3 (FIN} : 
IMP • 4 (FIN) : 
IMP • 5 (FIN) : 
IMP • 6 (FIN) : 
IMP • 7 (FIN) : 

%C02(0UT): 

%02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

724.8 
703.5 
580.8 
713.7 
702.1 
805.4 

. 

734.7 
706.9 
581 

713.6 
703.2 
812.5 

-
0.0 

20.9 

0 

30.06 

2.0 

12 

60 

91 .540 

44,940 

14 39 

15:38 

AVERAGE: 

INPUT DATA SHEET 

RUN#: C2-R3 
DATE : 19-Nov-15 

TRAVERSE I VELOCITY I SQUARE I DE~TA I ORY GAS METER I STACK 
POINT HEAD ROOT IN I OUT TEMP (F) 

A1 1.50 1.22 1.95 72 72 64 
2 1.10 1.05 1.43 71 71 68 
3 1.00 1.00 1.30 71 71 68 

B1 1.80 1.34 2.34 72 71 68 
2 1.50 1.22 1.95 72 71 69 
3 1.50 1.22 1.95 72 71 70 

C1 2.10 1.45 2.73 72 71 70 
2 2.00 1.41 2.60 72 71 70 
3 1.50 1.22 1.95 72 71 70 

01 1.80 1.34 2.34 72 72 70 
2 1.30 1.14 1.69 72 72 71 
3 1.00 1.00 1.30 73 72 71 

1.51 1.22 1.96 71.9 71.3 69.1 



ISOKINETIC CALCULATION SHEET 

PLANT : RUN#: C2•R1 
LOCATION: C DATE: 

Ts (°F) = 65.8 %CO2= 0.00 Vm (CF) = 43.222 
Ts (0 R) = 525.8 %02 = 20.90 DELTAH (ABS)= 30.24 
Tm (°F) = 71.2 %CO = 0 Ps (ABS) = 30.24 
Tm (0 R) = 531.2 %N2 = 79.10 SQRT DELTA P = 1.2277 
VI (TOT)= 17.9 Cp = 0.84 y = 0.9845 
VI (adj)= NA TIME = 60 An = 0.000193 

Vm std= 17.64 {VmMY){DELTA H ABS) = 42.724 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.845 CF 

Bwo = Vw std / (Vw std)+ (Vm std) = 0.019 

Bwo = by steam tables = NA 

1 -Bwo = 1-Bwo = 0.981 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.626 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.779 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 68.711 FPS 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1025352 DSCFH 
DSCFH /60 = 17089 DSCFM 
3600 {Vs)(As) = 1030668 ACFH 
ACFH /60 = 17178 ACFM 

%ISO = 100 {Tsl {Vm std) {Delta H abs) = 91.0 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT 
LOCATION: C 

RUN#: 2·R2 
DATE : 19-Nov-15 

Ts (°F) = 67.4 %CO2= 0.00 Vm (CF) = 
Ts (0 R) = 527.4 %02 = 20.90 DELTAH (ABS)= 
Tm (°F) = 74.0 %CO = 0 Ps (ABS) = 
Tm (0 R) = 534.0 %N2 = 79.10 SQRT DELTA P = 
VI (TOT)= 25.4 Cp = 0.84 y = 
VI (adj)= NA TIME = 60 An = 

Vm std= 17.64 {VmUYUDELTA H ABS} = 42.781 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.196 

Bwo = Vw std I (Vw std) + (Vm std) = 0.027 

Bwo = by steam tables = 0.0225213 

1-Bwo= 1-Bwo = 0.978 

Ms (WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 
0.28 (% N2) 

Ms (WET)= MD (1-Bwo) + 18 (Bwo) = 28.593 

G = SQRT (Ts/Ps/Ms) = 0.781 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 61.326 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 908541 
DSCFH/60 = 15142 
3600 (Vs)(As) = 919890 
ACFH /60 = 15332 

%ISO = 100 {Ts} {Vm std} {Delta H abs} = 102.6 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 

43.590 
30.18 
30.21 
1.0928 
0.9845 
0.000193 

DSCF 

CF 

adj 

LB/LB 
MOLE 

LB/LB 
MOLE 

FPS 

DSCFH 
DSCFM 
ACFH 
ACFM 

adj 



ISOKINETIC CALCULATION SHEET 

PLANT 
LOCATION: C 

RUN#: C2-R3 
DATE : 19-Nov-15 

Ts (°F) = 69.1 %CO2= 0.00 Vm (CF) = 
Ts (0 R) = 529.1 %02 = 20.90 DELTAH (ABS)= 
Tm (°F) = 71 .6 %CO = 0 Ps (ABS) = 
Tm (0 R) = 531 .6 %N2 = 79.10 SQRT DELTA P = 
VI (TOT)= 21 .6 Cp = 0.84 y = 
VI (adj)= NA TIME = 60 An = 

Vm std= 17.64 {VmMYMDELTA H ABS~ = 45.979 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.017 

Bwo = Vw std / (Vw std) + (Vm std) = 0.022 

Bwo = by steam tables = NA 

1 - Bwo = 1-Bwo = 0.978 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 
0.28 (% N2) 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.602 

G = SQRT (Ts/Ps/Ms) = 0.783 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 68.534 

Qs = 3600 (1 -Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1012937 
DSCFH /60 = 16882 
3600 (Vs)(As) = 1028012 
ACFH / 60 = 17134 

%ISO = 100 {Ts} {Vm std} {Delta H abs~ = 99.0 
60 (Tstd) ( Vs ) (Time) ( An) (Ps) (1-Bwo) 

46.600 
30.20 
30.21 
1.2195 
0.9845 
0.000193 

DSCF 

CF 

LB/LB 
MOLE 

LB/LB 
MOLE 

FPS 

DSCFH 
DSCFM 
ACFH 
ACFM 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: RUN#: 
LOCATION: DATE: 

NUMBER 

FINAL 

TARE 

NET 

FILTER 
1768 

0.1230 

0.0000 

0.1230 

BEAKER 
0 

0.0303 

0.0000 

0.0303 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 

Mn = 
Ar = 

Mn = 

153.300 
0.000 

153.300 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

Qs = 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 

Cs' = 0.0154 (Mn) /(VmStd) = 

Cs'M = (Mn) / (VmSTD x 0.02832) = 

PMR = Qs x Cs = 

BLANKS 
FILTER ACETONE 

1763 

0.0000 

0.0000 

0.0000 

20.90 
0.00 

68.71 ft/sec 
4.17 ft2 

42.72 DSCF 

0 

0.0000 

0.0000 

0.0000 
100 
100 

1025352 DSCFH 
1030668 ACFH 

17178 ACFM 

7.9118E-06 LB/SCF 

0.0553 GRAINS/SCF 

126.7 mg/M3 

8.112 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT RUN#: 
LOCATION DATE: 19-Nov-15 

NUMBER 

FINAL 

TARE 

NET 

FILTER 
1776 

0.0004 

0.0000 

0.0004 

BEAKER 
0 

0.0214 

0.0000 

0.0214 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 

Mn 
Ar 

Mn 

= 
= 

= 

21.800 
0.000 

21.800 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

Qs = 3600 (1-Bwo}(Vs}(As)(17.64}(Ps/Ts) = 
3600 (Vs) (As} = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 

Cs' = 0.0154 (Mn) /(VmSTD} = 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 

PMR = Qs x Cs = 

BLANKS 
FILTER ACETONE 

1763 

0.0000 

0.0000 

0.0000 

20.90 
0.00 

61.33 ft/sec 
4.17 ft2 

42.78 DSCF 

0 

0.0000 

0.0000 

0.0000 
100 
97 

908541 DSCFH 
919890.4351 ACFH 

15332 ACFM 

1.12361 E-06 LB/SCF 

0.0078 GRAINS/SCF 

18.0 mg/M3 

1.021 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT RUN# : C2-R3 
19-Nov-15 LOCATION DATE : 

NUMBER 

FINAL 

TARE 

NET 

FILTER 
1777 

0.0242 

0.0000 

0.0242 

BEAKER 
0 

0.0260 

0.0000 

0.0260 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 

Mn = 
Ar = 

Mn = 

50.200 
0.000 ----

50.200 

02 = 
CO2 = 
Vs = 
AS = 
Vm std= 
Ffactor = n/a 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 

Cs' = 0.0154 (Mn) /(VmSTD) = 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 

PMR = Qs xCs = 

BLANKS 
FILTER ACETONE 

1763 

0.0000 

0.0000 

0.0000 

20.90 
0.00 

68.53 ft/sec 
4.17 ft2 

45.98 DSCF 

0 

0.0000 

0.0000 

0.0000 
100 
85 

1012937 DSCFH 
1028012.1 ACFH 

17134 ACFM 

2.40741E-06 LB/SCF 

0.0168 GRAINS/SCF 

38.6 mg/M3 

2.4386 LB/HR 



Facility/Site: 
Source: 

Total 

Analyte (ug) 
Beryllium < 0.20 
Cadmium 13.40 
Lead 43.00 
Mercury 0.71 

Vm (dscf) 

0 5 (dscfh) 

02(%) 
CO2(%) 

Os (dscfh) 

Cs (lb/dscf) 

Cs (ug/dscm @1 %CO2) 

E (lb/hr) 

Metals Emission Calculations 

Run No.: 
Date: 

Reagent Total Concentration f_sl_ - - - - - ------- --------Blank 
(ug} (ug} lbldscf ugldscm 
ND < 0.20 1.03E-11 1.65E-01 
ND 13.40 6.92E-10 1.11E+01 

0.92 43.00 2.22E-09 3.55E+01 
ND 0.71 3.647E-11 5.84E-01 

Run Data 

= 42.72 

= 1,025,352 

= 20.90 

= 0.00 

Equations 

= 3600 ( 1-Bwo)(V 5 )(As)( 17. 64 }(P 5 )/(T 5 ) to obtain dscm: 

= (ug * 4.536E08) / Vm Std to obtain ug: 

= (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: 

= (lb/dscf) * dscfh 

_ C2-R1 
19-Nov-15 

_________ Em~ssiC?~ ~ate_@ _________ 

lb/hr 
1.058E-05 
7.091E-04 
2.275E-03 
3.739E-05 

Conversions 
multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



Metals Emission Calculations 

F aclllty/Slte: Run No.: 
Source: Date: 

Total Reagent Total Concentration (Cs) Emission Rate (E) 
Blank 

------ --------•,--------- -------------· . -------------
Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 

Beryllium < 0.20 ND < 0.20 1.03E-11 1.65E-01 9.366E-06 
Cadmium 3.70 ND 3.70 1.91E-10 3.05E+OO 1.733E-04 
Lead 12.10 0.92 12.10 6.24E-10 9.99E+OO 5.666E-04 
Mercury 1.13 ND 1.13 5.809E-11 9.30E-01 5.278E-05 

Run Data 
Vm (dscf} = 42.78 

as (dscfh) = 908,541 

02(%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 

as (dscfh) = 3600 ( 1-Bwo)(V sHAs)( 17 .64 ){P 6)/(T 5 ) to obtain dscm: multiply dscf by 0.02832 

Cs (lb/dscf} = (ug ... 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 

Cs (ug/dscm @1 %CO2) = (ug/dscm)" (1 % CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 

E (lb/hr) = (lb/dscf) ... dscfh I I 



Facility/Site: 
Source: 

Analyte 
Beryllium < 
Cadmium 
Lead 
Mercui:y_ 

Vm (dscf} 

0 5 (dscfh) 

02(%) 
CO2(%) 

Os (dscfh) 

Cs (lb/dscf) 

wTe Recycling 
Cyclone2•-

Total I Reagent I Total 
Blank 

(ug} (ug) (ug) 
0.20 ND < 0.20 
4.23 ND 4.23 
17.40 0.92 17.40 
0.80 ND 0.80 

Run Data 

=• 45.98 

=• 1,012,937 

=• 20.90 

=• 0.00 

Equations 

Metals Emission Calculations 

Run No.: 
Date: 

--C2-R3 
"-"'ov-15 

.,_ _____ _£~ric~ntr~tlo~ J_C_sl_ ___ -= l-____ :_ -,- _Em~ssi~~ ~ate_@ ___ , _____ _ 

(lbldf!~ ug/dscm lb/hr 
9.59E-12 1.54E-01 9.715E-06 
2.03E-10 3.25E+00 2.055E-04 
8.34E-10 1.34E+01 8.452E-04 
3.837E-11 6.141=-01 3.886E-05 

Conversions 

= 3600 ( 1-Bwo)(V 5 )(A,)( 17 .64 )( P 5)/ (T 5 ) to obtain dscm: multiply dscf by 0.02832 

= (ug • 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 

Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 

E (lb/hr) = ~~(11:>/dscf) • dscfh 



Mercury Laboi'iltory·Resultis'by Trihi 'Fractlon .--sampling Run,s 

wT.e Recycling C~!one 2 -1111 
2B 

"""'.[m~ nger 1 
contf!n~& H ~ntents& ·lmplngens ~ 

Sampling Fllter'/~robe rinse rinse KMNO,VPi HCI rinse & DI H20 Total Hg 
Date (ug) (ug) (ug) (ug) (ug) 

11/19/2015 0.146 < 0.16 < 0.0046 < 0.02 0.376 0.707 

11/19/2015 0.035 < 0.16 < 0.005 < 0.023 0.904 1.127 

11/19/2015 0.051 < 0.16 < 0.005 < 0.023 0.561 0.800 

n • Blaiiu 

- -HNOi/Hi02 
----~!_ ___ 

HN03 KMnOJHzS(),. 
u u u 

Rea ent 11/18/2016 < 0.015 < 0.15 < 0.005 < 0.02 < 0.013 < 0.203 



Trac,a Ma~ls !-i~ .. . ludlng mercury) 

wTe RecycHng Cyclone ~ . 

- 2-R1 - 2-Rl - M29-RB 

Units -11i,1912015- t1/19/20_1,. - - -fiiffi2ooe • 

< 0.20 < 0.20 < 0.20 < 0.10 

Cadmium 13.40 3.70 4.23 < 0.10 

Lead 43.00 12.10 17.40 0.92 



TRAVERSE DATA SHEET 

Facllity:/Slte: wTe Recycling RunNo- - CZ. - ~\ 
Source: Cyclone 2 Date: 19 November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 -Initial Travense Run Della P Delta H Ory Gas Meter Stack Meter Probe FIiter FIiter E1lt lmptnger Vacuum 

2 -lnlllal Point Time fH10I f"H,01 In (F) Out(FI Temp(F) Reading (CF) Temp (Fl TempfFI Temp(F) TempfF) ("Hg) 

3-lnitlal A1 5.0 f,1-0 1-Z. I 11..- 17.,, f:,OJ Lf(i}.q ~o t5 48 s-
4-lnltlal 2 10.0 i.ro 1.e,r -:},'L 11.. bl ~kitr.:}, c,o hf> 14G s 
5 - Initial 3 15.0 I 7n 1.s-to :,..~ 1-Z- C-,7_ l'fhq ~ q, bCf <-f~ y 
6 • lnlllal 81 20.0 t.F·-l) Z.£.'i -=r-1... 1-? bLf 19+1.9 qn -=r-1 5z_ s--
7 - Initial . 2 250 I, <t1 \ "') 1"1--l 1-l. 6-:Y ~1'.r) (;J("") -=1--l.. ).~ ~ 

3 300 Loo J.t,O +\ --:\--1- 'rf.'1 l'i"'f'i.1~ IQ() 1--1 ~~ L/-
1 • Final C1 35.0 7 /() 11-} ~l 1-1 (,.,~ l9fi;. (,., 90 1+7 <::"4 ¢ 
2 • Final 2 40.0 -z .t\\) 7..'° "1--\ 1-o C,,k Cf<:;bO q~ 1-L ,'1 s 
3 -Flnal 3 45.0 I. l,:(') l.05 -Yl lrd fnP> ~VJ qc, "1-t s-.s- s-
4 • Final 01 50.0 1.w z. ''1 rt 1{) CnD qc, 'iO 911 1--'L s-r s 
5 • Final 2 55.0 ( ·;, f'I 1.(11 17-1...J 1"10 (,A qcr:u.=:i ~ 10 5' '-I 
6. Final 3 60.0 I,' D L..,I ~ t-() 7-r) (,.,¢,} - 90 I'+-\ S"B' 4-. 
7 • Final . 

Pstack ("H2OI: E-- z. Q I 

C 
Bar. Pres.f'Hg): l.tJ.O ~ I 

Run Time (mln.j: I 60 I 
I 

Final Meter jCFl: 

~q 'i.. BZQ I 
I 

Initial Me~fl.: 

qr-G._l} I 
Start Time: I 9.>l I 
End Time: Ira~ I 

FIiter lnfonnatlon: Leak Che.cks: Sampling Train lnfonnatlon: 

ID: Train-pre: rlr--x.r @ ,o "Hg Test Method: EPA5f29 

Tare fol: Train-mid: - @ - "H!I Meter Box No.: EE3 

Traln-nost: Q 011 ~ ~ "H!I Delta H: 1.855 
Trap lnfonnation: Pilot-pre: ✓,/ @ 3 "HzO Y: 0.9845 

ID: n/a Pltot-post: ~/ @ !> "HzO K-factor: I. '> 
PreWelQht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: r) 188 

Post Weight: n/a Box Operator: /llJ /l'J Probe ID: ESP27B 

Probe Oceralor: TJ Probe TC ID: ESP27B 
Comments: Filter Exit TC ID: (313lor3134 

4th lmplnger TC 10: 3061 

Hot Box ID: HB-5 

UmblllcallD: 100' 
Scale Calibration: lmeinger Water Ael!!!:arance: Scale ID: 5A2811799 

100.0 g 99,9 n/a Weight ID 1100al: 6040 

1,000.0g 999.1 Weight ID I1,000ol: 6993 



TRAVERSE DATA SHEET 

0 
Facility:/Site: wTe Recycling Run No. ~ o-R), 
Source: Cyclone2 Date: G\ November 2015 
lmplnger Volumes (ml): Sampling Parameters 

1 - Initial Traverse Run DeltaP Delta H Orv Gaa Meter Stack Meter Probe Filler FIiier Exit lmplnger Vacuum · 

2 - Initial Point Time IH,O1 l'"H,O1 ln(Fl Out(Fl Temp/Fl Readln11 ICFI Tem11IFI Temi,(FI TemPIFI TemPIFI ("'Hg) 

3-lnltlal A1 5.0 Lb Z.08 J.{,, :1(,., ·™ 4. ( qo S'S" SD s-
4-lnitlal 2 10.0 I 7_ I <it :J. .? ~3 '-14 1.1-" ero l~?J 4L ,c;' 
5-lnltlal 3 15.0 ,). cis-- I. 1\.\ "°4-> ~~ (,... <.n I 1.1 <ih f.i-=1- ~1- (;' 
6 • lnlllal 81 20.0 1.--:}- z:t t "1'1 "}) b"l- \'1.'o qo {.,..~ 4 '<) t>-
7 ~lnillal - 2 25.0 (_()() ltO 1-1 I"\\ (,...,C, \Pt, 4- hCC'l I ( .. C.1 L(?- C. 

3 30.0 Q_C:,() I. \'1- '7-'-1 1Lf (tJ°l 21. () '10 ( .... 9 41- 't 
1 - Final C1 35.0 

.,,,_ /,5':, 1-'1 ?-1 -:J. 0 Kr qo 1--, 4C/ 5 
2-Flnal 2 40.0 , . 7) \.&i -:/-'1 --J-'-1 "?() llq_ 1- 'f / -:,i- Q) J:,,;-
3 • Flnal 3 45.0 f'l'6'5'" I. I \ 1~'1 "1-1.1 --:t-o JI l. qr, ~\ ;-1 4 

t 4-Flnal 01 50.0 .,. l. {,.r:fo ~ rV1 hG° 3,(,,.() 90 \ 1-1--1 ~, 4 
5 -Final 2 55.0 /.5" I. 9(" 1-'1 7'1 hY1 3R.-:J- fib 1-W 51- 'l 
6 • Final 3 60.0 I, l LY3 ~ --:Jlf ll'YI - lct I I 't-~ G-3 "L/ 
7 • Flnal 

I . . 

Pstack ("'H20): 14-) b I 
Bar. Pres.("Hg): j '3b,c)(,, I 

Run Time (mln.):I 60 I 

I 
Final Meter (CFa 

({_I{. D .2 I 
Initial Meter ICF}: 

I ooo ,½JS A1· ~ 

Start Time: .,II i31, I 
' ll35ZJ End nme: 

' 
"' 

Filter lnfonnatlon: Leak Checks: SamDllna Train lnfonnallon: 

ID: Train-are: () .t1t'it:: (@ \ f "Ha Test Method: EPAS/29 

Tarefal: Train-mid: l@ "Ha Meter Box No.: EE3 
'ft, Traln-oost: 'lf-X.Jl. l@ 

...,,.. 
"Ha Delta H: 1.855 

Trap lnfonnallon: Pltot-pre: ✓J @ 1 "H20 Y: 0.9845 
---10: ~ - nfa Pilot-post: v./ @ .. ~ "H20 K-factor: 1.Ja 

Pre Wel!:1ht: nfa Field Team Members: Nozzle ID: /NoZZle Diameter: ('J . I {,fij 
Post Welaht: nfa Box Ooerator: ~ • t': r w-. ~ Probe ID: ESP278 

Probe Ocerator: A'. S11.1~ Probe TC ID: ESP278 
Comments: -

............ __ 
FIiter Exit TC ID: 31330~1~ 

4th lmalnaer TC ID: 30~ 

Hot Box ID: HB-5 
UmblllcallD: 100' 

Scale Calibration: lmelnger Water Ae2!!arance: Scale ID: 5A2811799 

1000g 99,9 n/a Weight ID 1100g): 6040 
1,000.0 g 999.1 Weight ID 11,000111: 6993 



TRAVERSE DATA SHEET 

Facllity:/Slte: wTe Recycling Run No. - cz..- ~? 

0 
Source: Cyclone 2 Date: \'1 November 2015 

Im pinger Volumes (ml): Sampling Parameters 

1 -Initial Traverse Run Delta P Delta H Dry Gas Meter Stack Meter Probe FIiter FIiter Exit lmplnger Vacuum 

2 -lnltlal Point Time IH,Ol ("H,OJ ln(Fl Out(Fl Temp(Fl Reading ICFJ Temp(FJ TempfFl TempfFI TemPIFI ("HIii 

3 - lnltlal A1 50 I. -s- Jqf -::}1.., 7 7- '=,'-'\ \.J'd. s, ~~ 
, b"?7 .~ \. 

4 -Initial 2 10.0 1. \ lYJ -:7 l 1-( l..., 'ii S'Z.0 q \ 6~ 5[) ~ 
s - Initial 3 15.0 ([Jo I.JD Jl "'J.-1 {,6 5"( 2- 'TI ~ ~, .3 
6 -lnltlal 81 20.0 IP, Z 11 '1-2- 11 b'd rn /I q, -:/-?_ .S) l./ 
7-lnltlal - 2 25.0 J. s- J.qs- 1-1 7- / (:ft l-,1.() qn :+'L SL Lf 

3 30.0 t.r ,.rs +2- +I ':f-0 (,i C, :::=t- 90 1-1- $) L/-
1 - Final C1 35.0 2-. I l.1"1 1-'L :1-1 1:,-0 n-1. p, e,q_ -=,-~ ~ s-
2 • Final 2 40.0 l.() , .l..,(1 -fL 1" \ =l--r, 1-t.1. 1- ~l ~ >2.. ) 
J. Final 3 450 ,,~ I .Cj(f" ':f'l "1--1 70 -;;fR,_ ~ P.,f:, "1-4 ~j j 
4 • Final D1 50.0 ~ t.> Z->1 ?7, 7l- l-0 6'1. () P11. tr -5"~ ~ 
5-Final 2 55.0 I.~ U,'f "J.--1- ?-7- "rt ~7.q 10 ?, S"J :Y 
6 • Final 3 60.0 100 1-30 1-J ~ :;. ( - ?o ·1.s- 52-. Lf 
7 • Final . 

Pstack ("H2OI: I 2_0 I 
Bar. Pres.("Hg): I 30-0 C, I 

Run Time (min.): I 60 I 
I 

Flna1Ma~0 ql. £_ I 
I 

Initial Meter~ 

~'::1.".\ I 
Start Time: I l~:1:~~ I 
End Time: It 2J<ti I 

FIiter Information: Leak Checks: Sampllm:1 Train Information: 

ID: Train-pre: oi:oz.. {Ii! (() "Hq Test Method: EPA 5129 

Tare tal: Train-mid: {Ii! "Ha Meter Box No.: EE3 

Train-post: ,.,10l @. -..,.,. "Ha Delta H: 1.855 
Trap Information: Pilot-pre: v✓ @ J "H2O Y: 0.9845 

ID: nfa Pilot-post: @ > "H2O K,factor. 1.-s 
Pre Weight: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: 6. /88' 

Post Weight: n/a Box Operator; MI} Probe ID: ESP278 

Probe Operator: -, r Probe TC ID: ~P27B 
Comments: FIiter Exit TC ID: ( 3133 dr 3134 

0 
4th lmplm:1er TC ID: ~061 

Hot Box ID: HB-5 

Umbllical ID: 100' 
Scale Callbratlon: Im ginger Water Aggearance: Scale ID: 5A2811799 

10009 99.9 n/a Welaht ID 1100al: 6040 
1,000.0g 999.1 Welaht 10 11 ,000al: 6993 



lmp!nger 2 

lmplnger3 

lmpinger4 

lmplngerS 

lmpinger 6 

lmpinger7 

lmpingerl 

• lmpinger2 

lmplnger3 

lmpinger4 

Imp ngerS 

lmpnger6 

lmpinger7 

lmpinger 1 

lmpinger 2 
I 

lmpinger 3 

/mpinger4 

lmpingerS 

lmpinger6 

lmplnger7 

lmplnger 1 

lmpinger2 

lmplnger 3 

lmpinger4 

lmplngerS 

lmplnger6 

lmplnger7 

Initial Final 

7;0., 7Jf.) 
6fJ,6 ri,., 
'i'17.) 5"'ft.). 
1tS.i 11-:,.1 
l';)t.o -,.:lJ, 1 
i011.q i,,., 

I.,, '4 t,~ ·l. 
Final 

l:J.'l. l 
70. 

,'• 

-I&:, 

!..er./,;"' ~ 

~ 

Initial Final 

. .., 

Scale ID, 6A~iU 7'f ~ 

lmplnger 1 

lmpinger2 

lmplnger3 

lmpinger4 

lmplngerS 

lmpinger6 j~'.l. 
lmpinger7 

Meth~-~~}-

lmpinger 1 

lmpinger2 

lmplnger 3 

1mplnger4 

lmplngerS 

,mpinger6 

lmpfnger7 

-
lmpinger 1 

lmplnger 2 

lmpinger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmplnger7 

Method 

lmpinger 1 

lmplnger2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger7 

Initial 

I 

s 

- ~, 
Final 

Final 

. 

100.0g wt ID: _(....,Or=-'-1.....,0=----
lOO.0g wt reading: _ _.../00~-• o __ _ 

• 

tmpjnger 1 

lmplnger2 

lmplnger3 

lmpinger4 

lmplngerS 

lmpinger6 iO'I. 
lmp!nger7 

' ~d-- R').... 
lmpnger 1 

lmp,nger2 

lmpinger 3 

1mpfnger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmplnger l 

lmpinger2 

lmplnger3 

lmplnger4 

lmplngerS 

lmp!nger6 

lmp·nger7 

lmpinger 1 

lmplnger2 

lmplnger3 

lmpinger4 

lmplngerS 

lmplnger6 

lmpinger7 

Initial Final 
...,,$'.. 

#:)--f~ 
Initial Final 

., 

t 

Initial Final 

, 

1000.0g wt 10: _:.(,...'l.,...'f ... 'l"'----
1000.0g Wl reading:_.._/000-:c.;;;..:.•.,;,,,1 __ _ 

' 



/ ) 

.) 

Date: /1 /If /1, 

lmpinger4 

lmpingerS 

lmplnger6 

lmplnger7 

lmplnger 1 

lmpinger2 

lmplnger3 

lmpinger4 

lmplngerS 

lmpinger6 

lmpinger7 

lmpinger l 

lmpinger2 

lmplnger 3 

lmpinger4 

tmplngerS 

lmpinger6 

lmpinger7 

:•~ 
tmpinger 3 

lmpirJer4 
lmplngerS 

tmplnger6 

lmplnger7 

~-
Final 

'"QJ.t, 

Initial Final 

Scale ID: -------

,, -i() (e1~/-J 2 ) 
-~ 

Oio;J ,z, C( 
Method 0/htAt_.l 

Final 

lmplnger 1 lmplnger 1 

lmplnger2 lmpinger2 

lmplnger3 lmplnger3 

lmp!nger4 lmplnger4 

lmpingerS lmpingerS 

lmplnger6 lmplnger6 

lmpinger7 lmpinger7 

Method ( d"--{?.( 
Final 

lmplnger l 

lmpinger 2 

lmpinger3 

lmpinger4 

lmplngerS 

lmpinger 6 

lmplnger7 

1-!......::...;.~~,..a...Ji.,.;.;.f 7J.r:o lmplnger l 

Method 

lmpinger l 

lmplnger2 

lmpinger3 

lmplnger4 

lmplngerS 

lmpinger6 

lmpinger7 

Method 

lmpinger l 

lmpinger2 

lmplnger 3 

lmpinger4 

lmplngerS 

lmpinger6 

lmpinger 7 

Final 

Initial Final 

100 Og wt ID: ______ _ 

100.0g wt reading: ______ _ 

lmplnger2 

lmplnger3 

lmpinger4 

tmpingerS 

lmpinger6 

lmplnger7 

lmpinger 1 

lmpinger2 

lmplnger3 

lmp·nger4 

lmpingerS 

lmplnger6 

lmpinger7 

lmpinger l 

lmplnger2 

lmplnger3 

lmpinger4 

lmpngerS 

tmpinger6 

lmpfnger7 

C:!>-(22_ 
Initial Final 

't 
l 
) 

' 3 
. .., 

Initial Final 

1000 Og wt ID: ______ _ 

1000.0g wt reading: ______ _ 

c, 

c~ ,-cifll-f I 

c,~~ ) 



A6. -Cyclone 3 

Test Dates November 18·20, 2016 

w Te Recycling, Inc. - Greenfield, MA 

EPA Emissions Testing- Fina Report 

~ 
MONJRO~I: 



PLANT: 
LOCATION: 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP· 2 (INT) : 
IMP· 3 (INT) : 
IMP - 4 (INT) : 
IMP - 5 (INT) : 
IMP • 6 (INT) : 
IMP· 7 (INT) : 

IMP • 1 (FIN) : 
IMP - 2 (FIN) : 
IMP - 3 (FIN) : 
IMP • 4 (FIN) : 
IMP· 5 (FIN) : 
IMP • 6 (FIN) : 
IMP - 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAi.METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

717.6 
684.2 
590.6 
719.7 
722.7 
798.8 

-

721.1 
685.2 
592.1 
718.5 
723.0 
808.6 

. 

0.0 

20.9 

0 

30.09 

2.0 

12 

60 

597.910 

552.516 

9:51 

10151 

INPUT DATA SHEET 

wTe Recycling 
C clone3-

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 1.90 
2 1.80 
3 1.10 

B1 2.20 
2 1.80 
3 1.10 

C1 2.20 
2 2.00 
3 1.60 

D1 2.30 
2 1.90 
3 1.60 

SQUARE 

ROOT 

1.38 
1.34 
1.05 
1.48 
1.34 
1.05 
1.48 
1.41 
1.26 
1.52 
1.38 
1.26 

AVERAGE: 1.79 1.33 

I 

RUN#: 
DATE: 

DE~TA I 
2.28 
2.16 
1.32 
2.64 
2.16 
1.32 
2.64 
2.40 
1.92 
2.76 
2.28 
1.92 

C3-Rl 
19-Nov-15 

DRY GAS ME'reR I STACK 
IN I OUT TEMPIFI 

66 67 57 
66 67 57 
66 67 62 
65 67 61 
65 67 61 
65 67 62 
65 66 61 
65 66 62 
65 67 63 
65 67 63 
65 66 64 
65 66 64 

2.15 65.3 66.7 61.4 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP- 2 (INT) : 
IMP· 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP· 6 (INT) : 
IMP• 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP· 3 (FIN) : 
IMP· 4 (FIN) : 
IMP· 5 (FIN) : 
IMP • 6 (FIN) : 
IMP· 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

700.1 
689.9 
629.6 
706.4 
712.0 
795.4 

. 

706.9 
691.9 
630.7 
706.7 
712.8 
803.0 

. 

0.0 

20.9 

0 

30.06 

12 

60 

636.272 

599.001 

12:32 

13:32 

AVERAGE: 

INPUT DATA SHEET 

RUN#: 
DATE : 19-Nov-15 

TRAVERSE I VELOCITY I SQUARE I OE~TA I DRY GAS METER I STACK 
POINT HEAD ROOT IN I OUT TEMP(F) 

A1 1.50 1.22 1.80 68 68 59 
2 1.20 1.10 1.44 68 68 59 
3 1.20 1.10 1.44 68 68 64 

81 1.00 1.00 1.20 68 69 64 
2 1.30 1.14 1.56 68 69 66 
3 1.00 1.00 1.20 68 69 67 

C1 1.50 1.22 1.80 68 69 67 
2 1.70 1.30 2.04 68 69 6B 
3 0.90 0.95 1.08 69 69 6B 

01 1.60 1.26 1.92 69 69 67 
2 1.80 1.34 2.16 69 70 68 
3 1.00 1.00 1.20 69 70 68 

1.31 1.14 1.57 68.3 68.9 65.4 



PLANT 
LOCATION 

As(SQFT} : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP - 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN} : 
IMP • 3 (FIN) : 
IMP • 4 (FIN) : 
IMP - 5 (FIN) : 
IMP • 6 (FIN) : 
IMP • 7 (FIN} : 

%CO2(OUT): 

%02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIALMETER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

717.4 
681.9 
591 .3 
722.4 
725 

808.6 
-

721 .6 
682.9 
592.1 
722.8 
725.6 
817.6 

-
0.0 

20.9 

0 

30.06 

2.0 

12 

60 

682.138 

637.060 

14:38 

15:38 

INPUT DATA SHEET 

wTe Recycling 
C clone3 

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 1.70 
2 1.30 
3 1.10 

B1 2.20 
2 1.30 
3 1.70 

C1 2.50 
2 1.40 
3 1.10 

D1 2.30 
2 1.50 
3 1.10 

SQUARE 
ROOT 

1.30 
1.14 
1.05 
1.48 
1.14 
1.30 
1.58 
1.18 
1.05 
1.52 
1.22 
1.05 

AVERAGE: 1.60 1.25 

RUN#: -C3-R3 
DATE: 

I DE~TA I DRY GAS METER I STACK 
IN I OUT TEMP CF) 

2.04 68 69 61 
1.56 67 68 64 
1.32 67 68 65 
2.64 67 68 67 
1.56 67 68 67 
2.04 67 68 67 
3.00 67 68 67 
1.68 67 68 67 
1.32 67 68 66 
2.76 67 68 66 
1.80 67 68 66 
1.32 67 68 66 

1.92 67.1 68.1 65.8 



ISOKINETIC CALCULATION SHEET 

PLANT : RUN# : C3-R1 
LOCATION : C DATE : 19-Nov-15 

Ts (°F) = 61 .4 %CO2= 0.00 Vm (CF) = 45.394 
Ts (0 R) = 521.4 %02 = 20.90 DELTA H (ABS)= 30.25 
Tm (°F) = 66.0 %CO = 0 Ps (ABS) = 30.24 
Tm (0 R) = 526.0 %N2 = 79.10 SQRT DELTA P = 1.3304 
VI (TOT)= 14.9 Cp = 0.84 y = 1.0419 
VI (adj)= NA TIME = 60 An = 0.000177 

Vm std= 17.64 {Vm}{YMDELTA H ABS~ = 47.981 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.701 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.014 

Bwo = by steam tables = NA 

1 - Bwo = 1 - Bwo = 0.986 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.680 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.775 

Vs = 85.49 (Cp) (G) (SQRT DEL TA P) = 74.082 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1120348 DSCFH 
DSCFH/60 = 18672 DSCFM 
3600 (Vs)(As) = 1111225 ACFH 
ACFH/60 = 18520 ACFM 

%ISO = 100 {Ts} {Vm std~ {Delta H abs} = 102.0 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : RUN#: C3-R2 
LOCATION : C DATE: 

Ts (°F) = 65.4 %CO2= 0.00 Vm (CF} = 37.271 
Ts (0 R) = 525.4 %02 = 20.90 DELTAH (ABS)= 30.18 
Tm (°F) = 68.6 %CO = 0 Ps (ABS) = 30.21 
Tm (0 R) = 528.6 %N2 = 79.10 SQRT DELTA P = 1.1366 
VI (TOT)= 18.6 Cp = 0.84 y = 1.0419 
VI (adj)= NA TIME = 60 An = 0.000177 

Vm std= 17.64 (Vm}(Yl(DELTA H ABS~ = 39.102 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.876 CF 

Bwo = Vw std / (Vw std)+ (Vm std) = 0.022 

Bwo = by steam tables = 0.0210078 

1-Bwo= 1-Bwo = 0.979 adj 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 {% CO} + = 28.836 LB/LB 
0.28 (% N2} MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.609 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.780 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 63.645 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64}(Ps/Ts) = 947868 DSCFH 
DSCFH/60 = 15798 DSCFM 
3600 (Vs)(As) = 954678 ACFH 
ACFH/60 = 15911 ACFM 

%ISO = 100 (Ts~ {Vm std~ (Delta H abs~ = 98.1 adj 
60 (Tstd) ( Vs ) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : RUN#: 
LOCATION : C DATE : 

°C3-R3 
ov-15 

Ts(DF) = 65.8 %CO2= 0.00 Vm (CF) = 
Ts (DR) = 525.8 %02 = 20.90 DELTA H (ABS)= 
Tm (°F) = 67.6 %CO= 0 Ps (ABS) = 
Tm (DR) = 527.6 %N2 = 79.10 SQRT DELTA P = 
VI (TOT)= 16.0 Cp = 0.84 y = 
VI (adj)= NA TIME = 60 An = 

Vm std= 17.64 (VmMY)(DELTA H ABS) = 47.427 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.753 

Bwo = Vw std / (Vw std) + (Vm std) = 0.016 

Bwo = by steam tables = NA 

1-Bwo = 1-Bwo = 0.984 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 
0.28 (% N2) 

Ms (WET)= MD (1-Bwo) + 18 (Bwo) = 28.667 

G = SQRT (Ts/Ps/Ms) = 0.779 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 70.053 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1048346 
DSCFH/60 = 17472 
3600 (Vs)(As) = 1050798 
ACFH/60 = 17513 

%ISO = 100 (Ts! {Vm std! (Delta H abs! = 107.6 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 

45.078 
30.20 
30.21 
1.2519 
1.0419 
0.000177 

DSCF 

CF 

LB/LB 
MOLE 

LB/LB 
MOLE 

FPS 

DSCFH 
DSCFM 
ACFH 
ACFM 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: RUN#: 
LOCATION: DATE: 

BLANKS 
FILTER BEAKER FILTER ACETONE 

NUMBER 1771 0 1763 0 

FINAL 0.0635 0.0219 0.0000 0.0000 

TARE 0.0000 0.0000 0.0000 0.0000 

NET 0.0635 0.0219 0.0000 0.0000 
VOLUME BLANK RINSE 100 
VOLUME OF RINSE 

Mn-Ar= Mn 02 = 
Mn 
Ar 

Mn 

Qs 

= 
= 

= 

85.400 
0.000 

85.400 

CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

= 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH /60 = 

20.90 
0.00 

7 4.08 ft/sec 
4.17 ft2 

47.98 DSCF 

1120348 DSCFH 
1111225 ACFH 

18520 ACFM 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 3.92461 E-06 LB/SCF 

110 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0274 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 62.8 mg/M3 

PMR = Qs x Cs = 4.397 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT RUN#: 
LOCATION DATE: 

BLANKS 
FILTER FILTER ACETONE 

NUMBER 1774 
BEAKER 

0 1763 O 

FINAL 0.0005 

TARE 0.0000 

0.0295 0.0000 

0.0000 0.0000 

0.0000 

0.0000 

NET 0.0005 0.0295 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
CO2 = 
Vs = 

20.90 
0.00 

Mn 
Ar 

Mn 

as 

= 
= 

= 

30.000 
0.000 

30.000 

As = 
Vm std= 
Ffactor = n/a 

63.65 ft/sec 
4.17 ft2 

39.10 DSCF 

= 3600 (1-Bwo)(Vs)(AsX17.64XPs/Ts) = 947868 DSCFH 
954677.9518 ACFH 

15911 ACFM 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 1.69172E-06 LB/SCF 

100 
150 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0118 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 27.1 mg/M3 

PMR = Os x Cs = 1.604 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT RUN#: C3-R3 
LOCATION DATE: 19-Nov-15 

BLANKS 
FILTER BEAKER FILTER ACETONE 

NUMBER 1779 0 1763 0 

FINAL 0.0043 0.0166 0.0000 0.0000 

TARE 0.0000 0.0000 0.0000 0.0000 

NET 0.0043 0.0166 0.0000 0.0000 
VOLUME BLANK RINSE 100 

Mn-Ar = Mn 

Mn = 
Ar = 

20.900 
0.000 

VOLUME OF RINSE 

02 = 
CO2 = 
Vs = 
AS = 

20.90 
0.00 

Mn = 20.900 
Vm std= 
Ffactor = n/a 

70.05 fVsec 
4.17 ft2 

47.43 DSCF 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH/60 = 

1048346 DSCFH 
1050798.044 ACFH 

17513 ACFM 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 9.71701E-07 LB/SCF 

100 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0068 GRAINS/SCF 

Cs'M = (Mn) / (VmSTD x 0.02832) = 15.6 mg/M3 

PMR = Qs x Cs = 1.0187 LB/HR 



Facility/Site: 
Source: 

Analyte 
Beryllium < 
Cadmium 
Lead 
Mercury 

IVm (dscf) 

Os (dscfh) 

102 (%) 
IC02(%) 

:as (dscfh) 

Cs (lb/dscf) 

wTeRecycl .. 
Cicione 3. 

Metals Emission Calculations 

Run No.: 
Date: 

__ C3-R1 
19-Nov-15 

Total I Reagent! Total 
Blank 

1- _____ .£~ncE!ntr!tio!:11C_sl_ ____ -l-____ ~ _ -,-~m~ssi~~ f!ateJE) __ -,- ____ _ 

(ug) (ug) (ug) lb/dscf ug/dscm lb/hr 
0.20 ND < 0.20 9.19E-12 1.47E-01 1.030E-05 
9.65 ND 9.65 4.43E-10 7.10E+00 4.968E-04 
22.00 0.92 22.00 1.01E-09 1.62E+01 1.133E-03 
0.41 ND 0.41 1.87E-11 2.99E-01 2.095E-05 

Run Data 

=• 47.98 

=• 1,120,348 

=• 20.90 

=• 0.00 

Equations Conversions 

= 3600 ( 1-Bwo)(V 5)(As)( 17 .64 )(P 5)/(T 5 ) to obtain dscm: multiply dscf by 0.02832 

= (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 

Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2}/( Test %CO2} to obtain lb: multiply ug by 2.205E-09 

E (lb/hr} 
- = (lb/dscf) * dscfh 



Facility/Site: 
Source: 

Total 

Analvte (ug) 
Beryllium < 0.20 
Cadmium 4.76 
Lead 19.30 
Mercury 0.65 

Vm (dscf) 

0 9 (dscfh) 

02 (%) 
CO2(%) 

Os (dscfh) 

Cs (lb/dscf) 

Cs (ug/dscm @1 %CO2) 

E (lb/hr) 

Metals Emission Calculations 

Run No.: 
Date: 

Reagent 
Blank 

Total ______ <:~'!!:~ntr!tlo~ LC,!il,_ ______ 

(ug) (ug) (lb/dscf) ug/dscm 
ND < 0.20 1.13E-11 1.81 E-01 
ND 4.76 2.68E-10 4.30E+00 

0.92 19.30 1.09E-09 1.74E+01 
ND 0.65 3.655E-11 5.85E-01 

Run Data 

= 39.10 

= 947,868 

= 20.90 

= 0.00 

Equations 

= 3600 ( 1-Bwo)(V , )(As)( 17. 64 )( P 5 )/(T 5 ) to obtain dscm: 

= (ug * 4.536E08) I Vm Std to obtain ug: 

= (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: 

= (lb/dscf) • dscfh 

_ C3-R2 
19-Nov-15 

_ _______ Emissio!!_ Rate ®- ________ 

lb/hr 
1.069E-05 
2.544E-04 
1.032E-03 
3.464E-05 

Conversions 
multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



Metals Emission Calculations 

F acllity/Site: Run No.: C3-R3 
Source: Date: 19-Nov-15 

Total Reagent Total Concentration (Cs) ________ Emisslo!!_ Rate @ _________ 1------- -------- ----------Blank 
Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 

Beryllium < 0.20 ND < 0.20 9.30E-12 1.49E-01 9.748E-06 
Cadmium 2.17 ND 2.17 1.01E-10 1.62E+OO 1.058E-04 
Lead 11 .90 0.92 11.90 5.53E-10 8.86E+OO 5.800E-04 
Mercury 0.46 ND 0.46 2.134E-11 3.42E-01 2.238E-05 

Run Data 
Vm (dscf} = 47.43 

Q5 (dscfh) = 1,048,346 

02(%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 

Os (dscfh) = 3600 ( 1-Bwo)(V 5 )(As)( 17 .64 )(P 5)/(T 5) to obtain dscm: multiply dscf by 0.02832 

Cs (lb/dscf) = (ug ... 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 

Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 

E (lb/hr) = (lb/dscf) ... dscfh I I 



11/19/2015 < 

11/19/2015 

Rea ent 11/18/2016 < 

·Mercuiy l!iborilOWResultilbyTniln'Fractlon';"Sampllng'Runs 

one3---
1 38 

0.048 

0.015 

0.026 

0.015 

< 0.16 

< 0.17 

< 0.16 

Me 
2B 

--HNO.,IH 

< 0.15 

< 

< 

< 

< 

. nts& HNO, 
rinse 
(ug) 

0.0049 

0.0051 

0.0051 

0.005 

---------

< 

< 

< 

< 

lnjplrigitr 4&5 
contents ·& 
KMNOJDI 

(ug) 

0.023 

0.023 

0.023 

0.02 < 

0.171 

0.435 

0.245 

0.013 

Total Hg 
(ug) 

0.407 

0.648 

0.459 

< 0.203 



lfraca Metals IEitionito~ ·- ·.:Ti ·- _ .. ng m~r~~ry) 

R -

~.!'!i!rif l!lan~ 

M29!RB 

--111j7~9 -

< 0.20 < 0.20 < 0.20 < 0.10 

9.65 4 .76 2.17 < 0.10 

Laail 22.00 19.30 11 .90 0.92 



TRAVERSE DATA SHEET 

0 
Facllity:/Site: wTe Recycling Run No. -- cJ-RI 
Source: Cyclone 3 Date: I q November 2015 

Im pinger Volumes (ml): Sampling Parameters 

1-lnltlal Traverse Run Delta P Delta H Ory Gas Meter Stack Meter Probe Filter Filter Exit lmplnger Vacuum 

2 - lnlllal Point Time IH,01 I .. H,01 In (Fl Out(F) Temp(FI Reading (CF) Temp(FI TempfFl TempfFI Temp(FI l"H11l 

3 - lnltlal A1 5,0 L~~ \ .\~ Ge. r.:,7 '1 SH.1 t\). \ S-g- rs 5 
4-lnltlal 2 10.0 \ i() l\.,\l. C,h b~ }7 S""".1 grs C:b S'i s 
5 - lnltlal 3 15.0 I Io ' 1~ C. (.. c., (::,~ S(..,"'r t 'ir b <..<Z S '-1 ~ 
6 • lnltlal B1 20.0 4.)o \ LLJ ct. r-J Cl Jr_l,'S q l C. (i_ c; C Lt 
7-lnltlal - 2 25,0 I.~() 1 I{.. C.,5 '°-, <:\ S.7\ l ll\O r-,q ~- t 

3 30.0 i.lo I ll (,, 5 c, (l. S7~.i q} 7) sa l-1 
(;\ c.. c ( \ ) 1'6 '½ 9: t., 

. 
~ t..: 1 - Final C1 35.0 ) 'l-0 ). • GVJ 1,-; 

2 - Final 2 40.0 I\. .ut\ \.~() C..5 <;,' C).. 5~J r <Z (.. 7} s l.\ \ 
3 - Final 3 45.0 i hO ·\.Cl h c-.- S C., G] Je~.½- 'i7 71 ,c, ( 
4-Flnal D1 50.0 D.3~ l'll b C t; c:;; 7 b1' s ~o. \ 9,l ,l ~ () S" 
5 • Final 2 55.0 I 4 l"I ).. )_q c.S Cc.. c,;'1 5 qt.t. I </.7 ,) 6 \ C 
6. Final 3 60.0 I. be > I. 9 i C-. { C.C- ll-\ - &7 7 )_ bl 

..,, 
- _, 

7. Final -

Pstack ("HiO): , .. ~. o I 

0 
Bar. Pras.('"Hg): !) C). O ~ I 

Run Time (mln.):I 60 I 
I 

Final Meter !CF~ 

S9J. 4 \ I 

I 
lnltlal Meter tFI: 

SS). 5 I I 
Start Time: lo1s~ I 
End Time: lto ) II 

Filter Information: Leak Checks: Sampling Train lnformaUon: 

ID: Train-pre: f"'i I\!\\ (@. I { "Hg Test Method: EPA 5/29 

Tare tal: Train-mid; -- (@. - .. Hg Meter Box No.: EE6 

Traln-oost: o.co~ (@. IA .. Hg · Delta H: 1.913 
Trap Information: Pltot-pre: vJ ✓ @ ]' " H20 Y: 1.0419 

ID: nla Pilot-post,: J/ @ '.I "H20 K-factor: I \ C\ 

PreWelaht: nla Field Team Members: Nozzle ID: /Nozzle Diameter: I trO 
Post Weiaht: nla Box Ooerator: 5 1 l ,,.J1J6 .. Probe ID: SFES-2' 

Probe Ooerator: i . ~,.. ,'.\"l Probe TC ID: SFES-2' 

Comments: FIiter Exit TC ID: fi91 ©or 6917 

4th lmplnger TC ID: 3066 

Hot Box ID: HB-7 

Umblllcal ID: 100' 

Scale Calibration: lm~lnger Water A~~earance: Scale ID: 5A2811799 

100.0 g 99 9 nla Weight ID (100g): 6040 

1,000 .. 0 g 999.1 Weight ID 11,000g): 6993 



TRAVERSE DATA SHEET 

Faclllty:/Site: wTe Recycling Run No. - (,1 - R~ 

0 
Source: Cyclone 3 Date: IC\ November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 -Initial ll'lllverse Run Dalla P Delta H Drv Gas Meter Stack Meter Probe FIiter FIiter Ealt lmplnger Vacuum 

2 - Initial Point Time IH,O) l"H,O) In IF) OutlFI Tem1:1IFI Readlna (CFl Temp(F) Temp(FJ TemolFI TemolFI f'Hgl 

3 - lnltlal A1 5.0 I.SA L&A f:, <:/, r.q .59 lo} ~ 'l.7 c;, 5 I ~ 
4 - Initial 2 10.0 l\o ' '1~ ~Q' C::f/ fq E;OJ: '2' cz.-; J7 s J c:. 
5 -Initial 3 15.0 L ).o 1.44 c...i b~ bY Co'\.\ <'/,7 <; s s \ --'c 

I. Ol\ \ lo ~9 t:.'1 h\1.-1 i5 C Cl S½ -
6 - lnltlal 81 20.0 c.ri C 
7 • lnltlal - 2 25.0 1.3'0 I. TTn (ri'o CrA (rf..n (,..,\i5. ~ AC:, t.:°t ~1 c 

3 30.0 /.OD 1.10 t/o f:fl h1- /..I 8. 6' h:/-- 1() ~L/ l.1 
1 - Final C1 35.0 t.Q) I.PD {=,'6 h°I t-,-:/-- C..2 \. e, Ci .. €) 70 ~4 ~ 
2 • Final 2 40.0 l.i-n 2.o'1 {--,":) <o1 G~ (..,1.J. If ~':?- 7-·, c;s- ~ 
3 • Flnal 3 45.0 0.'10 LO'r'.i r;,q r.-r t--.9-. (,,,7 ~(('\ {})-,,... 4-1 .ct:.. L/ 
4-Flnal D1 50.0 J. (r{_,i l C,'1 - 04 U? ""1--- [.-,7Cf ,'2.,.... ½1- 1-1- 5:/- c;-
5 • Final 2 55.0 I. £0 1. \I.... ffi -::,.,n "e, ~~1 q 0b 1-7- ,)-r t,' 
6-Flnal 3 60.0 J,00 ).l.0 ,~ -::,n ~~ - ?,<,,., T) s?. J:::; 

-
7 - Final -

Pstack l"HzO): I") ,0 I 
t.i-

Bar. Pres.("H91: ~ I 

Run Time jmln.): I 60 I 
Final Meler jCF}: 

I ~ ; c12, i::ru 
lnltlal Meter {CF!: 

I S'-19. uo \ I 
Start Time: I t~ J)J 

End Time: 11 ?l}L--1 

Filter lnfonnation: Leak Checks: Sampling Train Information: 

ID: Train-pre: ri,1\l't\. {li! 
,, "Hg Test Method: EPA 5/29 

Tare lal: Train-mid: (Ii! "Hg Meter Box No.: EE6 
Train-past: (),ot\'1 (Ii! t "Hg OeltaH: 1.913 

Trap Information: Pltot-pre: d✓ @ 1 "HzO Y: 1.0419 

ID: n/a Pltot-post: J./ @! ~ "HaO K-factor: , • J (I 
Pre Weight: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: :Jv(') 

Post Weight: n/a Box Operator: .r, -,L .. -h- Probe ID: SFES-2' 

Probe Operator: \. L · .\-\.' Probe TC ID: SFES-2' 
Comments: FIiter Exit TC 10: 6916 ormi1tl 

4th lmplnger TC ID: 3066'-' 

Hot Box ID: HB-7 

UmblllcallD: 100' 

Scale Calibration: lml!lnger Water Al!l!earance: Scale ID: 5A2811799 

100.0g 99.9 n/a Weight ID (100g): 6040 

1,000.0 g 999.1 Weight ID 11,000gl: 6993 



TRAVERSE DATA SHEET 

0 
Facillty:/Slte: wTe Recyclina Ruo No, ~ Cl'• I;' J' 
Source: Cyclone 3 Date: ~ November 2015 

I 

lmpinger Volumes (ml): Sampling Parameters 

1 •Initial Travense Run Delta P Della H Dry Gaa Maler Slack Meler Probe FIiter FIiter Ellll lmplngar Vacuum 

2 -lnttlal Point Time IH,Ol l"H,01 In IFI Out(FJ TemafFI Reading (CF) Temp(F) Temp(F) TemolFI TempfFJ l"Hgl 

3 -Initial A1 5.0 17(~ )_(\~ C..9.. '" ~\ ['1\.l\ ~Cl c,i rr \ 
4 - lnttlal 2 10.0 1.1 C) t~L f-., c.<i. ~y C.½4 (. (;2~ cy SJ C 

\.}() \.11. '-, c..</.. c:s 
- ., 

RC- c; q ~, .., 
5-lnltlal 3 150 C.'17. C. _f' 

6 - lnilial B1 20.0 ~ .)n ).J/1 C-1 Gi (;,, hft,cf 'v'r G½ ~9 l:;: 
7 - Initial - 2 25.0 I.Sh \ qD c.,--, ~( 6/ c_f.S, (... ~s- I 70 .s q f::t 

3 30.0 \ .,r, ~ ,D~ C7 [f C, ,r9.1 QS I 7<'i ~(, u 
1 • Final C1 35.0 ).,~{) ..... _._ c..-i c.5< (ii C.(1. f, tl-\ 7f'l c'6 5 " ~ I 

2-Flnal 2 40.0 1.40 
,, ;;a...., 
• Ul C..'7 6i t;i ,,1 '/. ~'1 70 bCl ) 

3-Flnal 3 45.0 \, j(\ J.) l. (,.--, ~q_ b'=, c:;-,) r ... ~S" /\ C1 ' 4-Flnal D1 50.0 r\ 1b l:,t, c.-i (;;(j( t::. c::... ~7f 7 <tS" 71 bl s-
5-Flnal 2 55.0 I S-o l. CZ. C) C7 ,~ cc. C7q r, ~S' ' ').. C: i ~ 

I I I\ I, 1'1. (7 cc: ~ J' 
....,, G') -6· Final 3 60.0 C:9' 

..._ 
.... 

7 -Flnal -

Pstack ("H2O): 1 ~). 1 \) I 

0 
Bar. Pres.("Hg): [ J'O,Ol:,I 

Run Time (mln.):I 60 I 
I 

Flnal Meler jCg 

"cz1 . rs- I 
Initial Meler (CFl: 

fa~7. (¼,() 

Start Time: I i~1i1 
End Time: I }S)~ I 

Filter Information: Leak Checks: Samoling Train Information: 

ID: Train-Dre: l\.'1t\ i @ \ \ "Ha Test Method: EPA 5/29 

Tare lnl: Train-mid: (@ "Hg Meter Box No.: EE6 

Train-Dost: (\ N')( (@ b "Hg Delta H: 1.913 
Trap Information: Pltot-pre: dV @ " "H2O Y: 1.0419 

ID: n/a Pltot-post: @ 3 "H2O K-factor: \ 1 r, 
PreWelaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: • I $(0 

Post Welaht: n/a Box Operator: ,l • '11._,~.-h Probe ID: SFES-2' 

Probe Operator: 'T . .s_ ~~ Probe TC ID: ..sFES-2' 
Comments: FIiter Exit TC ID: \691Sor6917 

4th lmplnger TC ID: 3066 

0 Hot Box ID: 1-1B-7 

UmbltlcallD: - 100', 
Scale Cailbration: lmelnger Water Aeeearance: Scale ID: 5A2811799 

100.0 g 99.9 nla Weight ID (100ol: 6040 
1,000.0g 999.1 Weight ID 11,000ol: 6993 

.. 



Date: ,,/;f/ '" 
vre { - Plant: 

~ ~•,,L:. 
Initial f [nal 

7;0., 7Jf.) 
lmplnger2 , ., 
lmpfnger3 fr,;a. 
lmpinger4 I -~ ,,~., 
lmpinger5 l'JI.O '1-ll. 1 
lmpinger6 i011. u1.1 
lmpinger7 

~'4 t,~ ·l. 
·nal 

lmpinger 1 . l 
• lmpinger2 

lmplnger3 

lmpinger4 

lmpinger S 

lmpinger6 

impinger7 
i - -t. 

l.cr,/; ... 3 

lmpinger l 

r:npinger 2 

lmpinger 3 

lmplnger4 

lmpingerS 

lmpinger6 

lmpinger 7 

lmpinger 1 

lmplnger 2 

lmpinger3 

, lmpinger4 

lmpinger5 

lmplnger6 

Jmplnger 7 

initial Final 

Initial Flnat 

-, 

lmplnger l 

lmpinger 2 

lmplnger3 

lmpinger4 

lmpingerS 

lmpinger 6 jJ.'l. 
lmplnger7 

Meth~~)- - {( 1 

lmpinger l 

fmpinger 2 

l mplnger 3 

lmp1nger4 

lmplnger S 

lmpinger 6 

lmpfnger7 

• 
Method 

lmpinger l 

lmplnger 2 

lmpinger 3 

lmplnger4 

lmpingerS 

lmpinger 6 

lmplnger7 

Method 

lmp·ngerl 

lmplnger 2 

lmpinger 3 

lmpinger4 

impmger5 

lmpinger 6 

lmpinger 7 

~ - -1t 

Initial F►naJ 

. 

100.0g wt ID:__:::bc.,.0.,,..'-1~0 __ 
100.0g wt reading: _ _.:.:(00"""'-.:..' o __ _ 

• 

lmp!nger 1 

lmpinger2 

lmpinger3 

lmpinger4 

lmplnger 5 

lmpinger6 iO'I, 
lmpnger7 

0, 

' ~d--RCL 
lmplnger l 

lmpinger 2 

lmplnger 3 

lmp"nger4 

lmprnger5 

lmp[nger6 

lmpinger7 

t 
lmpinger 1 

lmpinger2 

lmplnger3 

lmpinger4 

lmpinger 5 

lmpinger6 

lmpinger7 

lmpinger 1 

lmpinger2 

lmplnger3 

lmpinger4 

Im pinger 5 

lmplnger 6 

lmpinger7 

lnitia 

i/~ 

1. 
. 't , 
.) 

~)-ict. 
Final 

Initial Final 

' 
1000.0g wt ID: ......;.,(,...'l,...'f_'3 __ _ 

1000.0g wt reading: _.._(oOD-='--"'..;:;.1 __ _ 

" 

, 



lmplnger 4 

lmpinger 5 

lmpinger6 

lmplnger7 

lmplnger l 

lmplnger 2 

lmpinger3 

lmpcnger 4 

Jmplnger 5 

lmpinger6 

lmpinger 7 

c'J; 
lmpinger 1 

rmplnger 2 

lmplnger 3 

lmplnger4 

lmpngerS 

lmpinger6 

lmpinger7 

:a: 
lmplnger 3 

lmpifer4 

lmplngerS 

lmplnger6 

lmpinger7 

~:}--() 

~--
Initial Fl11al 

~l-6 

Initial Final 

• 
J 

Scale ID; ______ _ 

lmplngerl 

lmpinger 2 

lmplnger3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger 7 

Method C d--Rt 
final 

lmplnger 1 

lmpinger2 

lmpinger3 

lmpnger4 

lmplngerS 

lmpinger6 

lmplnger7 

Method 

~ 
lnit;a 

lmpinger 1 70'5, 
lmpinger2 6~1.6 
lmpinger3 ,6 
lmplnger4 

lmpingerS 

lmpinger6 

lmpinger7 

Method 

lmpinger l 

lmpinger 2 

lmpinger 3 

lmpinger4 

lmplngerS 

lmplnger 6 

lmpinger7 

Init ial Final 

. 

100.0g wt ID; ______ _ 

100.0g wt reading: ______ _ 

7J.t:o 

lmplnger 1 

lmplnger2 

lmplnger 3 

lmplnger4 

Imp ngerS 

lmplnger6 

lmplnger 7 

lmplnger 1 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmpinger 6 

lmplnger7 

lmpinger 1 

lmpinger2 

lmplnger3 

lmpinger4 

lmpngers 

lmplnger6 

lmpinger7 

lmpinger 1 

lmpinger2 

lmpnger3 

lmpinger4 

lmplnger 5 

lmplnger6 

lmplnger7 

(d--
Final 

C >---(22___ 
Final 

'f 
l 
1 

' 3 
. '"') 

Initial Final 

1000.0g wt ID: ______ _ 

1000.0g wt reading; ______ _ 

t , dtll-f I 

07c r°"f 2... 

c,~\.( } 



A7. 

Test Dates. November 18-20, 2016 

wTe Recycling, Inc - Greenfield, MA 

EPA Emissions Testing - Final Report 

Blended Waste-Scrubber/Cyclone 1 



PLANT: 
LOCATION: 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP • 1 (INT) : 
IMP - 2 (INT) : 
IMP - 3 (INT) : 
IMP - 4 (INT) : 
IMP - 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP - 1 (FIN) : 
IMP • 2 (FIN) : 
IMP - 3 (FIN) : 
IMP - 4 (FIN) : 
IMP - 5 (FIN) : 
IMP • 6 (FIN) : 
IMP· 7 (FIN) : 

% CO2(OUT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 - Blend 

7.500 
0.185 

TRAVERSE I VELOCITY I 
POINT HEAD 

0.84 A1 2.50 
2 2.60 

718.3 3 2.65 
678.9 4 1.75 
596.8 B1 2.80 
718.6 2 2.75 
717.7 3 2.50 
813.9 4 1.50 
- C1 2.40 

2 2.30 
736.9 3 2.50 
681.7 4 1.90 
596.8 D1 1.90 
719.9 2 2.06 
719.0 3 2.20 
822.1 4 1.95 

-
0.0 

20.9 

0 

29.81 

-1.3 

12 

60 

340.643 

290.890 

8.09 

9.09 

AVERAGE: 2.27 

SQUARE 

ROOT 
1.58 
1.61 
1.63 
1.32 
1.67 
1.66 
1.58 
1.22 
1.55 
1.52 
1.58 
1.38 
1.38 
1.43 
1.48 
1.40 

1.50 

I 

RUN#: 
DATE: 

DE~TI• I 
2.30 
2.30 
2.25 
2.25 
2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 

Blend-Cl-RI 
20-Nov-15 

ORY GAS METER I STACK 
IN I OUT TEMP (F) 

62 61 87 
61 61 89 
61 61 90 
61 61 90 
61 61 91 
61 61 91 
61 61 91 
61 61 89 
61 61 90 
61 61 91 
61 61 91 
61 61 91 

90 
91 
91 
91 

2.24 61 .1 61.0 90.3 



PLANT 
LOCATION 

As(SQFT) : 
On (INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP - 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP - 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP - 4 (FIN) ; 
IMP • 5 (FIN) : 
IMP - 6 (FIN) : 
IMP - 7 (FIN) : 

%CO2(OUT): 

%02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 - Blend 

7.500 
0.185 

TRAVERSE l VELOCITY I 
POINT HEAD 

0.84 A1 2.60 
2 2.65 

718.8 3 2.60 
701.6 4 2.00 
584.0 B1 2.80 
721.1 2 2.70 
721.8 3 2.50 
818.5 4 1.70 

. C1 2.25 
2 2.35 

737.1 3 2.40 
703.6 4 1.70 
585.1 D1 1.80 
720.8 2 2.05 
722.7 3 2.20 
827.8 4 1.90 

-
0.0 

20.9 

0 

29.81 

-1.3 

12 

60 

390.805 

340.896 

10:16 

11:21 

AVERAGE: 2.26 

SQUARE 

ROOT 
1.61 
1.63 
1.61 
1.41 
1.67 
1.64 
1.58 
1.30 
1.50 
1.53 
1.55 
1.30 
1.34 
1.43 
1.48 
1.38 

1.50 

I 

RUN#: 
DATE : 

DE~TA I 
2.30 
2.30 
2.30 
2.25 
2.25 
2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 

Blend-Cl-R2 
20-Nov-15 

DRYGASMETI:R I STACK 
IN I OUT TEMP(FI 

61 61 94 
61 61 95 
61 61 95 
61 61 95 
61 61 95 
61 61 96 
61 61 96 
61 61 95 
61 61 94 
61 61 95 
61 61 96 
61 61 95 

94 
95 
95 
96 

2.25 61.0 61.0 95.1 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP· 3 (INT) : 
IMP - 4 (INT) : 
IMP - 5 (INT) : 
IMP • 6 (INT) : 
IMP - 7 (INT) : 

IMP - 1 (FIN) : 
IMP - 2 (FIN) : 
IMP - 3 (FIN) : 
IMP - 4 (FIN) : 
IMP - 5 (FIN) : 
IMP - 6 (FIN) : 
IMP - 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL.METER 

INTIALMETER 

BEGIN TIME 

END TIME 

INPUT DATA SHEET 

wTe Recycling 
Scrubber/C clone 1 - Blend 

7.500 
0.185 

TRAVERSE I VELOCllY I 
POINT HEAD 

0.84 A1 2.50 
2 2.60 

721.3 3 2.65 
681.9 4 1.80 
596.8 81 2.65 
719.7 2 2.70 
722 3 2.55 

822.1 4 1.70 
- C1 2.30 

2 2.30 
743 3 2.40 
685 4 1.85 

597.5 D1 1.80 
721.5 2 2.00 
724.4 3 2.10 
829.6 4 1.80 

-
0.0 

20.9 

0 

29.81 

-1 .3 

12 

60 

441.536 

391.589 

12.16 

13:16 

AVERAGE: 2.23 

SQUARE 

ROOT 
1.58 
1.61 
1.63 
1.34 
1.63 
1.64 
1.60 
1.30 
1.52 
1.52 
1.55 
1.36 
1.34 
1.41 
1.45 
1.34 

1.49 

I 

RUN#: 
DATE : 

OE~TA I 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.00 
2.20 
2.20 
2.20 
2.20 

Blend-Cl-R3 
20-Nov-15 

ORY GAS METER I STACK 

IN I O\JT TEMP(F) 

61 61 90 
61 61 96 
61 61 96 
61 61 96 
62 62 96 
62 62 97 
62 62 96 
62 62 96 
62 62 94 
62 62 96 
62 62 96 
62 62 96 

95 
96 
96 
96 

2.20 61 .7 61 .7 95.5 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN# : Blend-C1-R1 
LOCATION: Scrubber/C clone 1 • Blend DATE : 20-Nov-15 

Ts (°F) = 90.3 %CO2= 0.00 Vm (CF) = 49.753 
Ts ("R) = 550.3 %02 = 20.90 DELTAH (ABS)= 29.97 
Tm (°F) = 61.0 %CO = 0 Ps (ABS) = 29.71 
Tm (0 R) = 521.0 %N2 = 79.10 SQRTDELTA P = 1.4999 
VI (TOT)= 32.2 Cp = 0.84 y = 1.0037 
VI (adj)= NA TIME = 60 An = 0.000187 

Vm std= 17.64 {VmMYHDELTA H ABSl = 50.676 DSCF 
(Tm) 

Vw std= .04707 (VI TOT) = 1.516 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.029 

Bwo = by steam tables = NA 

1 - Bwo = 1 -Bwo = 0.971 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.521 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.806 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 86.792 FPS 

Qs = 3600 (1-Bwo)(Vs)(AsX17.64)(Ps/Ts) = 2167466 DSCFH 
DSCFH / 60 = 36124 DSCFM 
3600 (Vs)(As) = 2343394 ACFH 
ACFH / 60 = 39057 ACFM 

%ISO = 100 {Tsl {Vm stdl {Delta H absl = 94.1 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN# : Blend-C1-R2 
LOCATION: Scrubber/C clone 1 • Blend DATE : 20-Nov-15 

Ts (°F) = 95.1 %CO2= 0.00 Vm (CF) = 49.909 
Ts ( 0 R) = 555.1 %02 = 20.90 DELTAH (ABS)= 29.98 
Tm (°F) = 61.0 %CO = 0 Ps (ABS) = 29.71 
Tm (0 R) = 521.0 %N2 = 79.10 SQRTDELTA P = 1.4993 
VI (TOT)= 31.3 Cp = 0.84 y = 1.0037 
Vl (adj)= NA TIME = 60 An = 0.000187 

Vm std= 17.64 {VmMYMDELTA H ABS} = 50.840 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.473 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.028 

Bwo = by steam tables = NA 

1 - Bwo = 1-Bwo = 0.972 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.531 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.809 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 87.122 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2158777 DSCFH 
DSCFH /60 = 35980 DSCFM 
3600 (Vs)(As) = 2352288 ACFH 
ACFH / 60 = 39205 ACFM 

%ISO = 100 {Ts} {Vm std! ~Delta H abs} = 94.8 
60 (Tstd) ( Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN# : Blend-C1-R3 
LOCATION: Scrubber/C clone 1 - Blend DATE : 20-Nov-15 

Ts (°F) = 95.5 %CO2= 0.00 Vm (CF) = 49.947 
Ts (0 R) = 555.5 %02 = 20.90 DELTAH (ABS)= 29.97 
Tm (°F) = 61.7 %CO = 0 Ps (ABS) = 29.71 
Tm (0 R) = 521.7 %N2 = 79.10 SQRTDELTA P = 1.4890 
VJ (TOT)= 37.2 Cp = 0.84 y = 1.0037 
VI (adi) = NA TIME = 60 An = 0.000187 

Vm std= 17.64 {VmMYMDELTA H ABS~ = 50.808 DSCF 
(Tm) 

Vw std= .04707 (VI TOT) = 1.751 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.033 

Bwo = by steam tables = NA 

1 - Bwo = 1 -Bwo = 0.967 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms (WET)= MD (1-Bwo) + 18 (Bwo) = 28.475 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.810 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 86.639 FPS 

Qs = 3600 (1-Bwo)(Vs)(As){17.64)(Ps/Ts) = 2133763 DSCFH 
DSCFH /60 = 35563 DSCFM 
3600 (Vs)(As) = 2339266 ACFH 
ACFH /60 = 38988 ACFM 

o/o ISO = 100 {Ts~ {Vm std~ {Delta H abs} = 95.8 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: wTe Recycling RUN # : Blend-C1-R1 
20-Nov-15 LOCATION: lcrubber/C clone 1- Bien DATE: 

FILTER 
NUMBER 1784 

FINAL 0.0059 

TARE 0.0000 

NET 0.0059 

Mn-Ar = Mn 

Mn 
Ar 

Mn 

= 
= 

= 

12.200 
0.000 

12.200 

BEAKER 
0 

0.0063 

0.0000 

0.0063 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

02 = 
CO2 = 
Vs = 
As = 
Vm std = 
Ff actor = n/a 

Qs = 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 
3600 (Vs) (As) = 
ACFH/60 = 

BLANKS 
FILTER ACETONE 

1763 0 

0.0000 0.0000 

0.0000 0.0000 

0.0000 0.0000 
100 
130 

20.90 
0.00 

86.79 fUsec 
7.50 ft2 

50.68 DSCF 

2167 466 DSCFH 
2343394 ACFH 

39057 ACFM 

Cs = (2.205 E-6) (Mn) I (Vm Std) = 5.30844E-07 LB/SCF 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0037 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 8.5 mg/M3 

PMR = Qs x Cs = 1.151 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT wTe Recycling RUN # : 
LOCATION :crubber/C clone 1 - Bien DATE : 

Blend-C1-R2 
20-Nov-15 

BLANKS 
FILTER FILTER ACETONE 

NUMBER 1772 
BEAKER 

0 1763 0 

FINAL 

TARE 

0.0064 

0.0000 

0.0060 0.0000 

0.0000 0.0000 

0.0000 

0.0000 

NET 0.0064 0.0060 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar= Mn 02 = 
CO2 = 

20.90 
0.00 

Mn = 
Ar = 

Mn = 

12.400 
0.000 ----

12.400 

Vs = 
As = 
Vm std= 
Ffactor = n/a 

87.12 ft/sec 
7.50 ft2 

50.84 DSCF 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2158777 DSCFH 
2352287.846 ACFH 

39205 ACFM 
3600(Vs)(As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 5.37806E-07 LB/SCF 

100 
110 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0038 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 8.6 mg/M3 

PMR = Os x Cs = 1.161 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT wTe Recycling RUN # : 
LOCATION lcrubber/C clone 1 - Bien DATE : 

Blend-C1-R3 
20-Nov-15 

BLANKS 
FILTER FILTER ACETONE 

NUMBER 1782 
BEAKER 

0 1763 0 

FINAL 

TARE 

0.0096 

0.0000 

0.0049 0.0000 

0.0000 0.0000 

0.0000 

0.0000 

NET 0.0096 0.0049 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar = Mn 02 = 
CO2 = 

20.90 
0.00 

Mn = 
Ar = 

Mn = 

14.500 
0.000 

14.500 

Vs = 
AS = 
Vm std= 
Ff actor = n/a 

86.64 fVsec 
7.50 ft2 

50.81 DSCF 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 2133763 DSCFH 
2339266.257 ACFH 

38988 ACFM 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 6.29282E-07 LB/SCF 

100 
110 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0044 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 10.1 mg/M3 

PMR = Os x Cs = 1.3427 LB/HR 



Facility/Site: 
Source: 

Analvte 
Beryllium < 
Cadmium 
Lead 
Mercury 

Vm (dscf) 

a, (dscfh) 

02 (%) 
CO2(%) 

as (dscfh) 

Cs (lb/dscf) 

Metals Emission Calculations 

wTe Recycling 
Scrubber/Cyclone 1 - Blend 

Total Reagent Total 
Blank 

(ug) (ug) (ug) 
0.20 ND < 0.20 
2.81 ND 2.81 
3.26 0.92 3.26 
5.45 ND 5.45 

Run Data 

= 50.68 

= 2,167,466 

= 20.90 

= 0.00 

Equations 

Concentration .,_ _____ --------
lb/dscf ug/dscm 

8.70E-12 1.39E-01 
1.22E-10 1.96E+00 
1.42E-10 2.27E+00 

2.371E-10 3.80E+00 

= 3600 ( 1-Bwo)(V sHAs)( 17 .64 )(P 5 )/(T 5 ) 

= (ug * 4.536E08) / Vm Std 

Run No.: 
Date: 

... c_sl_ ______ 

to obtain dscm: 

to obtain ug: 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf) * dscfh 

Blend-C1-R1 
20-Nov-15 

_ _______ Emisslo'! Rate®-________ 

lb/hr 
1.886E-05 
2.650E-04 
3.075E-04 
5.139E-04 

Conversions 
multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I l 



Metals Emission Calculations 

F aclllty/Site: wTe Recycling Run No.: Blend-C1-R2 
Source: Scrubber/C clone 1 - Blend Date: 2D-Nov-15 

Total Reagent Total Concentration ~-sl. ______ Emission Rate (E) P------ -------- ------------ --------------Blank 
Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 

Beryllium < 0.20 ND < 0.20 8.67E-12 1.39E-01 1.873E-05 
Cadmium 2.26 ND 2.26 9.80E-11 1.57E+00 2.116E-04 
Lead 2.56 0.92 2.56 1.11E-10 1.78E+00 2.397E-04 
Mercury 8.36 NO 8.36 3.625E-10 5.80E+00 7.825E-04 

Run Data 
Vm (dscf) = 50.84 
as (dscfh) = 2,158,777 
02(%) = 20.90 
CO2(%} = 0.00 

Equations Conversions 
as (dscfh) = 3600 ( 1-Bwo)(V 5 )(As)( 17 .64 )(P s}f(Ts) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug ... 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2}/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) ... dscfh I T 



F acllity/Site: 
Source: 

Analyte 
Beryllium < 
Cadmium 
Lead 
Mercury 

Vm (dscf) 

Os (dscfh) 

02(%) 
CO2(%) 

a, (dscfh) 

Cs (lb/dscf) 

wTe Recycling 
Scrubber/Cyclone 1 - Blend 

Total Reagent Total 
Blank 

(ug) (ug) (ug) 
0.20 ND < 0.20 
2.08 ND 2.08 
3.19 0.92 3.19 
2.80 ND 2.80 

Run Data 

= 50.81 

= 2,133,763 

= 20.90 

= 0.00 

Equations 

Metals Emission Calculations 

Run No.: 
Date: 

Concentration (Cs) t------ -------- ,---------
(lb/dscf) ug/dscm 
8.68E-12 1.39E-01 
9.03E-11 1.45E+00 
1.38E-10 2.22E+00 

1.213E-10 1.94E+00 

= 3600 ( 1-Bwo)(V s)(A,)( 17 .64 )(P 5)/(T s) to obtain dscm: 

= (ug * 4.536E08) I Vm Std to obtain ug: 
Cs (ug/dscm @1%CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: 

E (lb/hr) = (lb/dscf) * dscfh 

Blend-C1-R3 
20-Nov-15 

Emission Rate (E) ------------ --------------
lb/hr 

1.852E-05 
1.926E-04 
2.954E-04 
2.589E-04 

Conversions 

multiply dscf by 0.02832 

multiply lb by 0.4536E09 

multiply ug by 2.205E-09 

I I 



I 

RunfD 

Blend-C1·R1 11/20/2015 

~ ,, Mercu~ l!itioiitory Resulti'tiy •Traln Fractlon".:'Sampllng1Rurfs 
1
' _. vqii Recycllng Scnibbir/Cyclone 1 • Blencl ; 

1B - ~ 2B·--~- ~- ·-·· - ,_ 3A ~- 38 - 3C- - ~ 
--------- --------- - ---------~ --------- ' tmRlnge,: 1 &2 lmplnger 3 • 1~plnger.4&5 : 11 , ;1 

~~ntenti & HN03 1 ,contenti & HN03 !!C)ri!~n& & _lm_plJ1a•ns~ .J 
F!!ter/proh! rinse rrlnu rl!l~ KMNO,ill>I HCI rinse·& DI H2O 

(ug) ,(ug) 1, '(ug) L _ (ug) (ug} 

0.017 < 0.16 < 0.005 0.467 4.8 

il"oti~ Hi 
•(ua)~ 

5.449 

Blend-C1-R2 11/20/2015 < 0.015 < 0.17 < 0.0047 0.088 B.358 

Blend-C1-R3 11/20/2015 < 0.015 < 0.16 < 0.0047 0.06 

,.... --., ~Mercury Results by TnihFractlon -:.~alanks, 
1B 2B ' 3A 3B 

, Sampling 
Blanlcilwi' fls Dite~ 

--------- "'-------,- ---------FIiter HNOj/H20 2 • HNO:, . KMnOJHz504 1 

,_ __ _{ual - ~ - . -fual _ .!(ui:il .... . Jfug) 

Reagent 11/18/2016 < 0.015 < 0.15 < 0.005 < 0.02 

2.56 2.796 

3C ' 
--- ---~ ! Hl.'.:I i T~taf'. Hg 

tfu"al ____,Cua) _ 

< 0.013 < 0.203 



:rrace MetaisiLaborato,y~Risulii"(exclui:ll_ng°-i:nercur,.j - ., -

·wTe Recycling 'Scrubber/Cyclone 1 - Blend 
~ . 

Blend-C1-R1 U-R!l 
· 1 f1201201·s -- - a 11/20/2015. ::..., --' ·111{7/2009,. 

-
'Jrace Metal Unfti -

Be liium < 0.20 < 0.20 < 0.20 < 0.10 
I 
eaamtum. 2.81 2.26 2.08 < 0.10 

Lead _________Ju 3.26 2.56 3.19 0.92 



TRAVERSE DATA SHEET 

Facllity:/Sfte: wTe Recycling Run No. K/~N-1 - CI - /JI 

0 
- - 2/) Source: Scrubber/Cyclone 1 Date: November 2015 - ~fl lmpinger Volumes (ml): Sampling Parameters 

-
1 - Initial Traverse Run Delta P Della H Dry Gas Meter Slack Meler Probe 

lz.F) 

FIiier Exit lmplnger Vacuum ~ 2- lnltlal Point Time (H,0I ("H,OJ ln(FJ Out(FJ Temp(FJ RHdlng (CF] Temp(FI TemolFl Temo/Fl /MHg) ( 

3-lnltlal A1 50 ~ qJ ,:1~1. a>2 ~/ ~7 i.:J.'1f. I orr ~130 u:. 4-'I- ~ 1~ 
4 - Initial 2 10.0 ,~7/,/) ,:~~(; {,/ ~, 1r1 'tff.2 OF~ ~~~ /..7 4-2 '? m 
5 - Initial 3 15.0 ~~,.:;5 :.'.:15 /;J/ L./ 90 l~~.,f- OFF v.Rs 71 4-7 5 Vo.· • 
6-lnltlal 4 20.0 ~/', ·,7 2~ I"/ ~I CftJ ' 7. -,;n -~ C>r~ 02:s" _7"-f. 14«" ~ b.: 
7 -lnltlal - B1 25.0 ~ 5111 111-s- ~/ £/ IC// ":~// 7 OrF ~.2< 741- --f..-5<' s ~<11 .... 

2 30.0 IJ,75 ~1_:)5' 61 ~, Cf I 7J6'. f Off'. i;/.;'s 75" 50 ,; Jo 
1 • Final 3 35.0 i:; 5() 225 l/4/ £./ Cf/ '1,/C/. 't c>rr 12 :J<- 7~ ",/ 5 IO~ 
2. Final 4 40.0 I 4't) 2,2/') /4/ t,/ 1~9 :

1"2'1-. I orF .7Jtl 7~ '>/ 6 /~ 
3 • Final C1 45.0 1,140 "JI() ,~ _, /,/ LI 'f() 1-:; ,.. 1$(. 2 Orr 2:.;n 7/4 ~,;? ~ /oi ·~ 
4 • Final [/.~) , I ✓ ~"> ~/ hi '71 

r ~3 ~fr 1220 ,-; 51 tr 1o· 2 500 1 ... • Iii 
. 1. 

4 

5 - Final 2~~ J,~'6 It:,/ t:,; q; 1,,~ {,,, t./- 6fr ,, ~2/j' ?7 ~:l s- ICJ 3 550 ·,. .,,i 

6 - Final 4 600 ,,q(J l:J.:Jf) £.1 ✓-1 9/ - orr :.~J(/ 771 ~2 ,; 10· 

7 -Flnat . 01 ,, &fl) '10 

0 

2 ~M C/1 
Pstack ("H20I: I-/4 36 I 3 lJ.,2() Cf! 

4 .15 9/ 
Bar. Pres.("H9): ~ &-JI 

Run Time (min.): I 60 I 

I 
Flnal Meter jCF3 3 :l£j t, '-I-- I 

I 21aMw221 I 
Start Time: ~i(Oj I 
End Time: IO'fOCfl 

Filter Information: Leak Checks: Sampllna Train Information: 
ID: Train-pre: ~.00\ @ \{> "H!I Test Method: EPAS/29 

Tare In\: Train-mid: - @ ... "Hg Meter Box No.: EE2 

Traln,post: 1.J??'j{ Ill -, "Hg Delta H: 1.783 
Trap Information: Pilot-pre: \hi @ ~ "H20 Y: 1.0037 

ID: n/a Pltot-post: ✓J/ @ ., "H20 K-factor: I 
Pre Weight: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: o.,q~ 

Post Welaht: n/a Box Ocerator: -CC Probe JD: S-4•1 

Probe Operator: A', Probe TC ID: TC-S-4· 1 
Comments: FIiter Exit TC ID: Cs9mor6918 

lso Probe ID: P-3-6 4th lmplnger TC ID: 3060 

Hot Box 1D: HB-6 

Umblllcal ID: SFES-200 
Scale Callbratron: lmelnger Water Aeeearance: Scale ID: 5A2811799 

100.0g 99.9 n/a Weight ID (10011): 6040 
1,000.0 g 999.1 Welqht ID (1 ,000ol: 6993 



TRAVERSE DATA SHEET 

Facllity:/Slte: wTe Recycling Run No. /t!/,4,,,d - cl - f).J 

0 
. I >o Source: Scrubber/Cyclone 1 Date: ,., November 2015 

Im pinger Volumes (ml): Samplfng Parameters ~p 
1 • Initial Travene Run Delta P Delta H Orv Gas Meter Stuk Meter Probe rr.1 Fitter Exit lmplnger Vacuum 1, 
2 •lnlllal Point Time IHOI ("HOI In IFI Out/Fl TemolFI Raadlna ICFI TemolFI TemolFI Temp IF) ("Hg) ~ T IFI 

3 • lnlllal A1 5.0 ~ t,{) J'1/J !bl hi Cf 4- ;.~'-15. orr ~30 lt:;-5'""' 'f(} 5l 'f7 
4 • lnlllal 2 10.0 

-,, L.5' :.J. 10 LI '' q_;, l':A:t.{q_ { l~~fi ~? '-1-7 ~ 
1' 6,/) , 

'~o /4/ /4/ q~ :;53.5 l1. ~ £7 ~ 7 1/0.! 5 • Initial 3 15.0 ,.,. 
6 • Initial ~'.O(J 

, 
'.:15 /4/ £1 qs- :57.L 1:/,~ /,,:/ .lljj o/ lo~ 4 20.0 In 

7-lnltlal ~'. f/) 
, 

1.25 /.,/ LI q~ 7£,J.~ i:1.2:r 7':3 "):) '1 l/41 - B1 25.0 u 

~ 70 
, 
!2< /,, I 7.1 ~ :t :~/j lQ:J.r;- 74 -'>"3 '1 lo<j 2 300 1,-, 

1. Final 3 35.0 ~>.5'6 I .2:5' ~/ /'/ 'i t. :?76. I 12.2~ 74- -<3 ~ Vd~ IN 

2 -Flnal ,7(J 
, 

::k I,/ 7-1 ~5' '71-1 '1 12J5" 7~ ~"5"' '1 lo~ 4 400 ,_, . ~ 

3 - Flnal C1 45.0 l!' .:JS t')~ /,./ Z/ q4-- :.(K, c.- ,:/2-i 7< 5t, '1 ~o'i 
4-Flnal 2 50.0 "3. -,, . !J ~JJI\ /,./ 7./ G~ ")~2 ~, . _. I..?.~ 7t -~er <j ~; 
5. Final ' #) f :Jo /,./ £./ Cl~ 3~.t, {/:Jo 7, 'iC/ "1 1/(J~ 3 55.0 -
6 • Final I 7(J 

,, 
'-.X LI /4./ ~ '6'. - ,1 2.~ 7;,; 6/ '-f 1:)6 4 60.0 ,., 

I qi) - . - c:: '14 -
7 •Final . D1 ' 

2 r1~5 1q,r 

C 

Pstack ("'H20): I -l 3Q I 3 '121J 9.5,-
4 qt) 9~ 

Bar. Pres.("H1): ~ 

Run Time (min.): I 60 I 
I 

Flnal Meter 1c6 'i~CJ. c.to - I 
I 

Initial Meter JCF~ 

390.~4 I 
Start Time: l/'2lh I 
End Time: llf~I I 

Filter Information: Leak Checks: Samplfng Train Information: 

ID: Train-Dre: fJ.l1tll (@ JO "HQ Test Method: EPA 5/29 

Tare la}: Train-mid: - @ - "Ha Meter Box No.: EE2 

Traln•DOst: rJl'TJ/ (6) /t"J "HQ Delta H: 1.783 
Trap Information: PIiot-pre: 1/1/ " @ ''·-< "HaO Y: 1.0037 

ID: n/a PIiot-post: ,/, . ./ @ -~ "HaO K•faetor: I 
PreWeiaht: n/a Field "earn Members: Nozzle ID: /Nozzle Diameter: /.i_ /~-'.~ 

Post Weiaht: n/a Box Ooerator; .~/ Probe ID: 5-4-1 

Probe Operator: At; Probe TC 10: TC-5-4-1 

1.....-J 

Comments: 
f<J.u;Se : /61':l 

FIiter Exit TC ID: 6910 o.t'691Kl 

lso Probe ID: P-3-6 4th lmpln!ler TC ID: 3060 

f2t.s~"d ·. 10~3 Hot Box ID: HB.S 

Umblllcal ID: SFES-200 

Scale Calibration: lm11inger Water A1111eara nee: Seale ID: 5A2811799 
100.0 g 999 n/a Welaht ID 1100al: 6040 

1,000.0 g 999.1 Welqht ID 11,000111: 6993 



TRAVERSE DATA SHEET 

Facillty:/Slte: wTe Recycling Run No. Jl lM- - /1 I - i''1 

0 
Source: Scrubber/Cyclone 1 Data: !}() - November 2015 

Im pinger Volumes (mlJ: Sampling Parameters Jit!J 
1 • lnitlal ~.t. 7s Travenie Run Delta P Delta H Ory Gas Meler Stack Meter Probe FIiter Exit lmplnger Vacuum 

2 • Initial Point Time (H,0I l"HO) In (Fl Out(Fl Temp (Fl Reading (CF) Temp(F) T IF) Temp(F) Temp(Fl l''Hgl ~ 
3 -Initial A1 50 J~ ';)_ i ?i) /4,/ /4,/ C/t) l~q{.'~ O~r' I!:?~ ~~ ~4 h 9'~ 
4 • Initial 2 10.0 :J.t,o ;J.~ /} £. I :t; I qt; t.M,{) [.7, ~If J/ I).:) ~ I tl 1 

5 • Initial 3 15.0 J.t.5 lD . ..2t'J kl ~/ 9~ ~of ~1 I_J ..?t'> 7.2 ~ C. 'oS 
6 • Initial 4 20,0 {~d 2.20 ~/ ~/ % le.. Of<.',';_ 7.2tJ 74 'J2 /4 10· 
7 -Initial - B1 25,0 l.~5 :l.2tJ If, !l l~:J '1~ e,{j ~ "2.2o 74- 5~ u 101 

2 30.0 el.7() IY 2o /4 '} 111,2 1q7 t.l/1.. 7 D.Jo 74 ;:;'5 £:, /oj 
1. Final :.J.~5 I 

I ,,"Jo 7-. ""1'1 1/-:J qb ~~o.<:f ~.2o 7tJ "5 ~ lo'l 3 35,0 ,, ,...J. 

2 • Final 4 40.0 l70 I I ' c) lti ,, /..;;; '-/6 L ::J::'f') :.2/J 7.l 5~ &J ltJ/; ,., ... ,~ ..J 

3. Final C1 450 2?0 r 1 6 /,,2 Z.2 ..J •"' 9-1- ~?I I ,, 10 
.... • ...I 75 ,n OJ /0~ 

4 - Final .J.11) r I I I'} 1A2. '7:.2 9-" lLT1.~ 'I I ~ 7', '5'9 &: 101 2 50 0 ~ .- , ....... 
5-Final L? 4/J . ~l? /4:1 ?.2 q~ +37. '/- ,, 'o 75 ~ G, /JC 3 550 ,,.J IAI ,d, 
6 •Final II</~ I 

I 'a £2 ~2 ~~ - ,I 1:J.:J:J 7~ ~/ (/J I~ 4 600 ,.. .,., 
7 -Final - 01 /.~11 c; ,Jfj"' 

2 ~t?I) 45 ~ 
Pstack ("H20): 1-- l 3{} I 3 l?/0 <t ~ • /,4/J ~ l 4 

C 
Bar. Pres.("H8): IJ1 &'{ I 

Run Time (mtn.J: I 60 I 

I ,PB~?J~ I 

I 
Initial Mele~ 

39l y I 

Start Time: l~I .-

End Time: ll3lh I 

FIiter Information: Leak Checks: Sampllna Train Information: 
ID: Train-ore: IJ /JO.'/ If/) /0 "Ha Test Method: EPA 5/29 

Tare (a): Train-mid: ,... @ - "Ha Meter Box No.: EE2 
Train-post: ~.O.'J/ @ JO "Hg Delta H: 1.783 

Trap Information: Pilot-pre: ,/,/i,, @ 
,, ... 

"H10 Y: 1.0037 
ID: n/a Pilot-post: J/✓ @ 3 "HzO K-factor: I 

PreWelaht n/a Field Team Members: Nonie ID: /Nozzle Diameter: /') Jq< 
Post Welaht: n/a Box Onerator; .,.-c Probe ID: 5-4-1 

Probe Qperator:-A<; Probe TC ID: TC-S-4-1 
Comments: FIiter Exit TC ID: 1'6"910>or 6918 

1so Probe ID: P-3-6 4th lmpln11er TC 10: 3060 
Hot Box ID: HB-6 

UmblllcallD: SFES-200 
Scale Calibration: lmj!lnger Water Aj!j!earance: Scale ID: '5A2811799 

100.0 g 99.9 n/a Welaht ID 1100al: 6040 
1,000,0g 999.1 Weiaht 10 (1,000!1): 6993 



I, 

/ 

lmplnger3 

lmpinger4 

lmpingerS 

lmpinger6 

lmplnger7 

lmplnger 1 

lmplnger2 

lmpinger3 

lmpinger4 

lmplngerS 

lmpinger6 

lmplnger 7 

lmpinger3 

lmpinger4 

tmpingerS 

lmpinger6 

lmplnger7 

lmpinger 1 

lmplnger2 

lmplnger3 

lmpinger 4 

lmpingerS 

lmpinger6 

lmpinger7 

lmplnger 1 lmplnger 1 

lmpinger2 lmp!nger2 

lmplnger3 lmplnger 3 

lmpinger4 lmplnger4 

lmplngers lmplngerS 

lmplnger6 rmplnger6 

lmpinger7 lmplnger7 

Method ( ;}-- {e.( 
Initial Final 

lmpinger 1 

lmpinger 2 

lmplnger 3 

lmplnger4 

lmplngerS 

lmpinger6 

lmplnger7 

.....,.-~--- 7J.r:& lmplnger 1 

lmplnger 1 

lmpinger2 

lmpinger3 

lmpinger4 

lmplngerS 

lmplnger6 

lmplnger7 

Method ( d-- {e. I 

lmpinger2 

lmplnger3 

lmpinger4 

lmpinger S 

lmpinger6 

lmpnger7 

lmplnger 1 

lmpinger 2 

lmplnger3 

fmpinger4 

lmplngerS 

lmplnger6 

lmplnger7 

!mplnger 1 

lmpinger2 

lmpinger3 

lmplnger4 

lmplngerS 

lmplnger6 

lmplnger7 

.....,.-~--- 7J.r.1 lmplnger 1 
lmplnger2 

lmplnger 3 

lmplnger4 

lmpinger S 

lmplnger 6 

lmplnger7 

C 'att:A-( I 

(;;)...- l_ 
Final 

(' , ait:A-f' I 



0 

0-, 

Date: II/Jo/If 
Plant: v].f. 

(Jlt ... 1 ] Cl-01; Method 

lmpinger 1 

Im pinger 2 
impinger 3 

impinger 4 

fmpinger 5 

lmplnger6 

lmplnger7 

lmpinger 1 

lmplnger 2 

lmplnger3 

lmplnger4 

lmplnger5 

lmpinger6 

lmpinger 7 

lmplnger 1 

lmpinger2 

lmpinger 3 

lmplnger4 

lmplnger 5 

lmplnger6 

lmplnger 7 

lmplnger 1 

lmplnger 2 

lmpinger 3 

lmpinger4 

lmplnger 5 

lmpinger6 

lmplnger7 

Scale ID: 

Initial Final 

'/J-6 ,~.fJ 
17.S 
~ I,$ 

'f.1.t ,,.6 

C. :)--R~ 
lnltlal 

11 

(_3 '(c.) 
Initial Final 

' 

Initial Final 

--------

lmplnger 1 

lmplnger 2 

lmpinger 3 

impinger4 

impinger 5 

Jmpinger6 

lmplnger 7 

Method 

lmplnger 1 

lmplnger2 

lmpinger3 

lmplnger4 

lmplnger 5 

implnger 6 

lmpinger7 

Method 

lmpinger 1 

lmplnger 2 

lmplnger 3 

lmpinger4 

lmplnger S 

lmpinger6 

lmplnger7 

Method 

lmplnger 1 

lmplnger 2 

lmpinger 3 

lmplnger4 

lmplnger5 

lmpinger6 

lmplnger7 

Initial Final 

lnltlal Final 

Initial Final 

. 

Initial final 

100.0g wt ID: ______ _ 

100.0g wt reading: _______ _ 

lmpinger l 

lmpinger 2 
lmplnger 3 

lmplnger4 

lmplngerS 

Jmplnger6 

lmpinger7 

lmplnger 1 

lmplnger 2 

lmplnger3 

lmpinger4 

lmplngerS 

lmplnger6 

lmpinger 7 

lmpinger 1 

lmplnger2 

lmpinger 3 

lmplnger4 

lmplnger S 

lmplnger 6 

lmpinger 7 

lmplnger 1 

lmplnger 2 

lmplnger 3 

lmplnger4 

lmplngerS 

lmpinger6 

Im pinger 7 

Initial 

lnitlal 

Initial 

Initial 

Final 

Flnal 

Final 

Final 

1000.0gwt ID: ______ _ 

1000.0g wt reading: _______ _ 



AB. Blended Wast.e - Cyclone 2 

Test Dates November 18-20, 2016 

wTe Recycling, Inc. - Greenfield, MA 

EPA Emissions Testing - Final Report 

~ 
MONfRO)l: 



PLANT: 
LOCATION: 

As(SQFT) : 
Dn (INCHES) 
PITOT COEFFICIENT: 

IMP· 1 (INT) : 
IMP· 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP - 1 (FIN) : 
IMP - 2 (FIN) : 
IMP - 3 (FIN) : 
IMP - 4 (FIN) : 
IMP • 5 (FIN) : 
IMP- 6 (FIN) : 
IMP • 7 (FIN) : 

%C02(0UT): 

%02 (OUT) : 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

720.7 
703.9 
585.9 
695.1 
712.0 
822.3 
-

728.0 
708.5 
586.0 
695.9 
713.4 
828.9 

. 

0.0 

20.9 

0 

29.81 

2,0 

12 

60 

141.628 

92.161 

8.09 

9.09 

INPUT DATA SHEET 

wTe Recycling 
C clone 2 - Blend 

TRAVERSE I 
POINT 

A1 
2 
3 

B1 
2 
3 

C1 
2 
3 

01 
2 
3 

VELOCITY I SQUARE 

HEAD ROOT 

1.70 1.30 
1.20 1.10 
0.90 0.95 
2.00 1.41 
1.60 1.26 
1.40 1.18 
2.20 1.48 
1.90 1.38 
1.50 1.22 
2.20 1.48 
1.90 1.38 
1.10 1.05 

AVERAGE: 1.63 1.27 

I 

RUN#: 
DATE: 

DE~TA I 
2.21 
1.56 
1.17 
2.60 
2.08 
1.82 
2.86 
2.47 
1.95 
2.86 
2.47 
1.43 

Blend-Cl-RI 
20-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP(F) 

59 59 60 
59 59 62 
59 59 62 
60 60 64 
61 60 64 
61 60 63 
61 61 64 
62 61 64 
63 62 65 
64 63 64 
64 64 65 
64 64 65 

2.12 61.4 61.0 63.5 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP • 3 {INT) : 
IMP • 4 {INT) : 
IMP • 5 {INT) : 
IMP - 6 (INT) : 
IMP - 7 (INT) : 

IMP - 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP- 4 (FIN) : 
IMP· 5 (FIN) : 
IMP - 6 (FIN) : 
IMP - 7 (FIN) : 

%C02(0UT): 

%02 (OUT): 

%CO {OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

724.6 
703.4 
578.9 
713.3 
703.3 
812.5 

-

728.2 
704.4 
579.6 
712.B 
703.6 
818.9 

-

0.0 

20.9 

0 

29.81 

2.0 

12 

60 

189.451 

141.882 

10:16 

11:21 

INPUT DAT A SHEET 

wTe Recycling 
C clone 2 - Blend 

TRAVERSE I 
POINT 

A1 
2 
3 

B1 
2 
3 

C1 
2 
3 

D1 
2 
3 

VELOCITY I SQUARE 

HEAO ROOT 
1.80 1.34 
1.60 1.26 
1.10 1.05 
1.90 1.38 
1.60 1.26 
1.00 1.00 
2.00 1.41 
1.60 1.26 
1.20 1.10 
1.90 1.38 
1.50 1.22 
0.90 0.95 

AVERAGE: 1.51 1.22 

I 

RUN#: 
DATE : 

DE~TA I 
2.34 
2.08 
1.43 
2.47 
2.08 
1.30 
2.60 
2.08 
1.56 
2.47 
1.95 
1.17 

Blend-C2-R2 
20-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMPIFJ 

73 73 62 
72 73 61 
72 72 62 
71 72 63 
71 71 64 
71 71 63 
71 71 64 
71 70 63 
71 71 63 
72 71 64 
71 71 64 
71 71 64 

1.96 71.4 71.4 63.1 



PLANT 
LOCATION 

As{SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP • 3 (INT) : 
IMP - 4 (INT) : 
IMP - 5 (INT) : 
IMP - 6 (INT) : 
IMP - 7 (INT) : 

IMP - 1 (FIN) : 
IMP- 2 (FIN) : 
IMP· 3 (FIN) : 
IMP - 4 (FIN) : 
IMP - 5 (FIN) : 
IMP • 6 (FIN) : 
IMP • 7 (FIN) : 

% C02(0UT): 

%02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL.METER 

INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.188 
0.84 

718.4 
704.3 
584.8 
698.4 
710.8 
828.9 

-

719.2 
706.3 
585.4 
701 
715 

836.4 

-
0.0 

20.9 

0 

29.81 

2.0 

12 

60 

237.455 

189.715 

12:16 

13:16 

INPUT DATA SHEET 

wTe Recycling 
C clone 2 - Blend 

TRAVERSE I 
POINT 

A1 
2 
3 

B1 
2 
3 

C1 
2 
3 

01 
2 
3 

VELOCl1Y I SQUARE 
HEAD ROOT 
1.80 1.34 
1.30 1.14 
0.95 0.97 
2.00 1.41 
1.80 1.34 
1.20 1.10 
1.90 1.38 
1.50 1.22 
1.10 1.05 
2.10 1.45 
1.70 1.30 
1.00 1.00 

AVERAGE: 1.53 1.23 

I 

RUN#: 
DATE : 

DE~TA I 
2.34 
1.69 
1.24 
2.60 
2.34 
1.56 
2.47 
1.95 
1.43 
2.73 
2.21 
1.30 

Blend-C2-R3 
20-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP (Fl 
74 74 62 
74 74 63 
74 73 63 
75 74 63 
75 74 63 
75 75 64 
75 75 64 
74 75 65 
74 75 65 
75 75 64 
75 75 64 
75 75 64 

1.99 74.6 74.5 63.7 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Blend-C2-R1 
LOCATION: C clone 2 • Blend DATE : 20-Nov-15 

Ts (°F) = 63.5 %CO2= 0.00 Vm (CF) = 49.467 
Ts (0 R) = 523.5 %02 = 20.90 DELTAH (ABS)= 29.97 
Tm (°F) = 61.2 %CO = 0 Ps (ABS) = 29.96 
Tm (0 R) = 521.2 %N2 = 79.10 SQRTDELTA P = 1.2673 
VI (TOT)= 20.8 Cp = 0.84 y = 0.9845 
VI (adj)= NA TIME = 60 An = 0.000193 

Vm std= 17.64 {Vml{YMDELTA H ABS} = 49.391 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.979 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.019 

Bwo = by steam tables = NA 

1 -Bwo = 1 - 8'NO = 0.981 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.625 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.781 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 71.104 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1055704 OSCFH 
DSCFH /60 = 17595 DSCFM 
3600 (Vs)(As) = 1066561 ACFH 
ACFH / 60 = 17776 ACFM 

%ISO = 100 {Ts) {Vm std~ {Delta H abs~ = 101.2 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Blend-C2-R2 
LOCATION: C clone 2- Blend DATE : 20-Nov-15 

Ts (°F) = 63.1 %CO2= 0.00 Vm (CF) = 47.569 
Ts (0 R) = 523.1 %02 = 20.90 DELTAH (ABS)= 29.95 
Tm (°F) = 71.4 %CO = 0 Ps (ABS) = 29.96 
Tm (°R) = 531.4 %N2 = 79.10 SQRTOELTA P = 1.2188 
VI (TOT)= 11.5 Cp = 0.84 y = 0.9845 
VI (adi) = NA TIME = 60 An = 0.000193 

Vm std= 17.64 {VmHYMDELTA H ABSl = 46.565 OSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.541 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.011 

Bwo = by steam tables = NA 

1 -Bwo = 1-Bwo = 0.989 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MO (1-Bwo) + 18 (Bwo) = 28.711 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.780 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 68.253 FPS 

as = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1022394 DSCFH 
DSCFH / 60 = 17040 DSCFM 
3600 (Vs)(As) = 1023790 ACFH 
ACFH /60 = 17063 ACFM 

%ISO = 100 {Ts) {Vm std) {Delta H absl = 98.5 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Blend-C2-R3 
LOCATION: C clone 2- Blend DATE : 20-Nov-15 

Ts (°F) = 63.7 %CO2= 0.00 Vm (CF) = 47.740 
Ts (0 R) = 523.7 %02 = 20.90 DELTAH (ABS)= 29.96 
Tm (°F) = 74.5 %CO = 0 Ps (ABS) = 29.96 
Tm (0 R) = 534.5 %N2 = 79.10 SQRT DELTA P = 1.2261 
VI (TOT)= 17.7 Cp = 0.84 y = 0.9845 
VI (adj)= NA TIME = 60 An = 0.000193 

Vm std= 17.64 {VmMY}{DELTA H ABS} = 46.462 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.833 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.018 

Bwo = by steam tables = NA 

1 - Bwo = 1- Bwo = 0.982 

Ms(WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.645 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.781 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 68.780 FPS 

Os = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1022762 DSCFH 
DSCFH /60 = 17046 DSCFM 
3600 (Vs)(As) = 1031693 ACFH 
ACFH /60 = 17195 ACFM 

%150 = 100 {Ts} {Vm std} {Delta H abs} = 98.3 
60 (Tstd) ( Vs) (Time) ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: 
LOCATION: 

FILTER 
NUMBER 1780 

FINAL 

TARE 

NET 

Mn-Ar= Mn 

Mn = 
Ar = 

Mn = 

0.0000 

0.0000 

0.0000 

42.600 
0.000 

42.600 

wTe Recycling RUN # : 
C clone 2 - Blend DATE: 

Blend-C2-R1 
20-Nov-15 

BLANKS 
BEAKER 

0 
FILTER ACETONE 

1763 0 

0.0426 0.0000 

0.0000 0.0000 

0.0426 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

20.90 
0.00 

71.10 ft/sec 
4.17 ft2 

49.39 DSCF 

0.0000 

0.0000 

0.0000 
100 
84 

Qs = 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1055704 DSCFH 
1066561 ACFH 

17776 ACFM 
3600 {Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn)/ (Vm Std) = 1.90182E-06 LB/SCF 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0133 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 30.5 mg/M3 

PMR = Qs X Cs = 2.008 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 

wTe Recycling RUN # : 
C clone 2 - Blend DATE : 

Blend-C2-R2 
20-Nov-1S 

BLANKS 
FILTER ACETONE 

NUMBER 1781 
BEAKER 

0 1763 0 

FINAL 0.0000 

0.0000 

0.0161 

0.00000 

0.0000 0.0000 

TARE 0.0000 0.0000 

NET 0.0000 0.0161 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar= Mn 02 = 20.90 

Mn 
Ar 

Mn 

Qs 

= 
= 

= 

16.100 
0.000 

16.100 

CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

0.00 
68.25 ft/sec 

4.17 ft2 
46.57 DSCF 

= 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1022394 DSCFH 
1023790.033 ACFH 

17063 ACFM 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 7.62384E-07 LB/SCF 

100 
97 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0053 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 12.2 mg/M3 

PMR = Qs x Cs = 0. 779 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 

wTe Recycling RUN # : 
C clone 2 - Blend DATE : 

Blend-C2-R3 
20-Nov-15 

BLANKS 
FILTER ACETONE 

NUMBER 1783 
BEAKER 

0 1763 0 

FINAL 

TARE 

0.0017 

0.0000 

0.0250 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

NET 0.0017 0.0250 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar= Mn 02 = 
CO2 = 

20.90 
0.00 

Mn 
Ar 

Mn 

Qs 

= 
= 

= 

26.700 
0.000 

26.700 

Vs = 
AS = 
Vm std= 
Ff actor = n/a 

68. 78 ft/sec 
4.17 ft2 

46.46 DSCF 

= 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1022762 DSCFH 
1031693.068 ACFH 

17195 ACFM 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 1.26712E-06 LB/SCF 

100 
66 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0088 GRAINS/SCF 

Cs'M = (Mn) / (VmSTD x 0.02832) = 20.3 mg/M3 

PMR = Qs x Cs = 1.2960 LB/HR 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Blend-C2-R1 
Source: Cyclone 2 - Blend Date: 20-Nov-15 

Total Reagent Total Concentration Cs) ________ Emissio!!_Rate ®---------~----- ..-------- "---------Blank 
Analvte (ug) (ug) (ug) lb/dscf ug/dscm lb/hr 

Beryllium < 0.20 ND < 0.20 8.93E-12 1.43E-01 9.426E-06 
Cadmium 3.09 ND 3.09 1.38E-10 2.21E+00 1.456E-04 
Lead 29.40 0.92 29.40 1.31E-09 2.10E+01 1.386E-03 
Mercury 0.40 ND 0.40 1.791E-11 2.87E-01 1.890E-05 

Run Data 
Vm (dscf) = 49.39 
Cs (dscfh) = 1,055,704 
02{%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
as (dscfh) = 3600 ( 1-Bwo)(V 8)(As)( 17 .64 )( P s)f {T 9) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) I Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1 % CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Blend-C2-R2 
Source: C clone 2 - Blend Date: 20-Nov-15 

Total Reagent Total ______ £~'!!:4:'!!."!tlo~ i,.C_sl_ ______ _ _______ Emissio'! Rate@ _________ 
Blank 

Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 9.47E-12 1.52E-01 9.683E-06 
Cadmium 1.21 ND 1.21 5.73E-11 9.18E-01 5.858E-05 
Lead 9.25 0.92 9.25 4.38E-10 7.01E+00 4.478E-04 
Mercury 0.44 ND 0.44 2.086E-11 3.34E-01 2.133E-05 

Run Data 
Vm (dscf) = 46.57 

O, (dscfh) = 1,022,394 

02(%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 9)(As)( 17 .64)(P 5)/(T 5) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E0B) I Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2 .205E-09 
E (lb/hr) = (lb/dscf) * dscfh I I 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Blend-C2-R3 I Source: Cvclone 2 - Blend Date: 20-Nov-15 

Total Reagent Total Concentration (Cs) ________ Emlsslo~ Rate (~ _________ ~----- -------..... ;-, ________ 
Blank 

Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 
Bervlllum < 0.20 ND < 0.20 9.49E-12 1.52E-01 9.708E-06 
Cadmium 1.45 ND 1.45 6.88E-11 1.10E+00 7.038E-05 
Lead 21.00 0.92 21.00 9.97E-10 1.60E+01 1.019E-03 
Mercury 0.29 ND 0.29 1.386E-11 2.22E-01 1.417E-05 

Run Data 
Vm (dscf} = 46.46 
0 5 {dscfh) = 1,022,762 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 5)(As)( 17. 64 )(P 5 )/(T 5 ) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1 %CO2) = (ug/dscm)" (1% CO2 )/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Run ID 

Blend-C2-R1 11/20/2015 

Blend-C2-R2 11/20/2015 < 

Blend-C2-R3 11/20/2015 < 

Rea ent 

Sampling 
Date 

11/18/2016 < 

0.040 < 

0.015 < 

0.015 < 

0.015 < 

~·"2 
· ants & HN 

rinse 
(ug) 

0.16 

0.16 

0.15 

0.15 

3A 
-iJiipi~Fi -
contenti & HN03 

nnse I 
(Ug) 

< 0.0051 

< 0.0046 

< 0.005 

< 0.005 

< 

< 

< 

< 

lrii ..... --,.--
1 & 
KMNOJDI 

(ug) 

0.023 

0.023 

0.023 

0.02 

3C ---------
lmptJ1gers ,t&5 

I HCI rinse,& DI Hz() 
. (ug) 

0.173 

0.238 

0.099 

< 0.013 

Total Hg 
(ug) -

0.401 

0.441 

0.292 

< 0.203 



· - 'i~• ~ Is !Jiiibritory R~~iis <,~ciucflng inerc~ry) 

wTe Recycling 

0.20 < 0.20 < 0.20 < 0.10 

admlum 3.09 1.21 1.45 < 0.10 

Lead u 29.40 9.25 21.00 0.92 



TRAVERSE DATA SHEET 

Facllity:/Slte: wTe Recycling Run No. 121 D~ _ CZ.- RI 
Source: Cyclone 2 Date: 2{) November 2015 

Im pinger Volumes (ml): Sampling Parameters 

1 • Initial Traverse Run Della P Della H Orv Gas Meter Slack Meter Probe FIiier FIiter Exit lmplnger Vacuum 

2 - Initial Point Time IH,O) l"H,0I In IFI Out{FI Temp{F) Readlna ICFI Temp{Fl Temp IFI Temp{FI TemPIFI {"Hal 

3 - Initial A1 5.0 ,. :J- 2.1. \ ~ ~ ?O 1'1(1'), i.. P1S- H) c.,q .~ 
4 -Initial 2 10.0 I l, l. CT,., <t:t 5l1 {-, 1- 91" Pl e<t-i bf '-R- ~ 
5 • lnlllal 3 15.0 '1.Cin I.I+- c;~ ~ h7 \(}7_. c; ~1(,., C...'!> 4 e,.., s-
6 - lnlllal 81 20.0 70 1.fob (r{) (,,{) h'- ICJl-: 1.. Cf{) (,,'(' ~R (,.-, 
7 • lnttlal - 2 25.0 I. Cn 7.0?1 c.. \ (,.0 (__C.. JI 1. ~ '1() t,t:; sn s-

3 30.0 LY f.Sl LI (.....Q (_ 'I., I IS. I <;fi hl..., S" I ,s-
1 • Final C1 35.0 '2-1- z .~c. (,..,' "- I e,.,4 ,,q,P, q { (,,.,'?i ~) j.,. 

2-Flnal 2 40.0 \,Cf 1-41-' C.,7_ (r, i ( ..... 1.i l1_'-1. '-I \CY"~ :io s-z_ tri 
J. Final 3 45.0 I.~ l.'1 s=- c-,3:. h1- "15' , zq_n Im '1-'I s-z_ _-'} 
4 • Final 01 50.0 2. L 7J:Jn (n\,f C-,.:, (,,'-1 IJJ.< j(Y} 'l-C) g ~ 
5 - Final 2 550 ,. q z. \-f)-- (,., Lf C,-,\.( b S" 1~£;.0 qp, ":I- I ~7 c::-
6 • Final 3 60.0 I, I I.<-!~ e,,,y h'i h 5"" - JOr> ""1-I 5..3 4-
7 -Final . . 

Pstack ("H20J: fZ., Q I 

0 
Bar. Pres.("H0): I Z tf. ~ J I 

Run Time (min.): I 60 I 
I 

Final Meter (CB 

fl.{ I. fol I 
I 

lnttlal Meter~( 

qi, I I 
Start Time: IBOvJI 
End Time: l~Cr1 I 

FIiter Information: Leak Checks: Sampling Train Information: 

ID: Train-ore: )(J>I /@ In "Ha Test Method: EPA 5/29 
Tare tnl; Train-mid: @ "Hg Meter Box No.: EE3 

Traln-nost: nno1 !II! T "Ha Delta H: 1.855 
Trap Information: Pltot-pre: ✓✓ @ 3 "H20 Y: 0.9845 

ID: nla Pltat-post: v✓ @ J "HzO K-factor: I.> 
Pre WelQht: nla Field Team Members: Nozzle ID: /Nozzle Diameter: n. /.Qf.{ 

Post Welaht: n/a Box Ooerator: /YI t Probe ID: ESP27B 

Probe Ooerator: J( Probe TC 10: ESP27B 
Comments: FIiter Exit TC ID: 1133 Jr 3134 

C 
4th lmolnQer TC ID: -3061 

Hot Box ID: HB-5 

UmblllcallD: 100' 
Scale Calibration: lmll:lnger Water All:l!!arance: Scale ID: 5A2811799 

1000 g 99.9 n/a Weight ID (100gl: 6040 
1,000.0 g 999.1 Welaht ID I1,DODal: 6993 



TRAVERSE DATA SHEET 

Facillty:/Slte: wTe Recycling Run No. JS \.n nc\ - C..1. - \t'"L 

C 
Source: Cyclone 2 Date: 2n November 2015 

Im pinger Volumes (ml): Sampling Parameters 

1 • lnltlal Tr.verse Run Delta P DeltaH Orv Gas Metar Stack Maler Probe FIiter FIiier Exit lmplnger Vacuum 

2 - tnltlal Point Time (H,01 ("H,Ol In (F) Out (Fl Temp(F) Reading {CFI Temp (Fl Temp (Fl Temp(FI Temp (Fl l"Hol 

3 - lnlllal A1 5.0 iK 2 -~L\ -n 7-";b h7. l½kO q{) hZ... b'-I z:;-
4-lnltlal 2 10.0 I, l.-, 2.og 77 .... ':1-- 't, hi l~.l 9() hS" t:;"Pl ? 
5 -Initial 3 15.0 I. \ 1.1....11., -=,-z_ 1-Z.... 62.- /,G'J.Q) C 11 C-i9 Sl..f "Z:, 
6 -Initial 81 20.0 I.ct 1.lA1- -:rl 1-1- (..,i., Ire,\ 9 () "1--7 ~v ~ 
7 -Initial . 2 25.0 \ L,, Z,Oc.;,. ~, 11 (,.,y 1"'11. S c;-n -:p, ~ <"" 

3 30.0 \. () \,2:J "1-1 :J- I ~'S lbb,O qn --::},J 5-~ ~ 
1 - Final C1 35,0 7 0 z .(,.,, 1( ]. I (i1 no.1 <ff) 15 t::;L{ S"' 
2 -Final 2 40.0 I . (,., z.OE 1-'( -:r-O C--,!:, n-~-4 Cf() 715 s-s-- s-
3 - Final 3 45.0 \. l- I~ 7\ -::r-1 (,, ~ rn,ct o,n +Ca S-3. '-I-
4 -Final D1 50.0 /q 7.lf:r l-1- -;j..'( t-,~ 1~7 .I../ F£-... '1-S- S) 'b 
5 • Final 2 550 I.~ I .c, S"' "1- I ":1-1 ti lbb.r" 16Ci :,.y S? 4 
6 -Final 3 60.0 (j_C,Q I.I-"} s 1- ( {"'~ - C1f) :}S- S-3 'w 
7. Final ' I . 

Pstack ("H20): I t l . 0 I 

C 
Bar. Pres.("H9): If]! &-f' I 

Run Time (mln.):I 60 I 
Final Meter (CFI: 

I I f!Jq '-Ir; l I 
I 

Initial Mete~~: 

!'{/. { Z-:::1 

Start Time: !(01~ I 
End Time: II~ l 1 I 

FIiter Information: Leak Checks: Sampling Train Information: 

ID: Train-ore: a.<XJ l 16! I c J "H11 Test Method: EPA 5/29 

Tare lal: Train-mid: lfil "Hg Meter Bo,c No.: EE3 

Traln-.,,,,.t: rJ.Cl.:> l tli! 
..,. "Hq Delta H: 1.855 

Trap Information: Pltot-pre: 1,/,/ @ ~ "H:O Y: 0.9845 
ID: n/a Pltot-post: 1/✓ @ ~ "HiO K-fac:tor: / . J 

PreWelaht: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: {). I BB 
Post Weh:1ht: n/a Box Operator: MP. Probe ID: E$P27B 

Probe Operator: -,, Probe TC ID: ESP27B. 

C 
Comments: - Filter Exit TC ID: 3133 0(3134) 

fc-1vx=d f Ot'f - IOZ.5 4th lmplngerTC 10: 3061-

HotBo,c 10: HB-5 

UmblllcallO: 100' 
Scale CaUbratlon: lmeinger Water Aeeearance: Scale 10: 5A2811799 

100.0g 99.9 n/a Weight ID {100gJ: 6040 

1,000.0g 999.1 Weight ID (1,000gJ: 6993 



TRAVERSE DATA SHEET 

Faclllty:/Site: wTe Recycling Run No. f:>~no( - CZ..- ~.S 

C 
Source: Cvclone 2 Date: tO November 2015 

Im pinger Volumes (mll: Sampling Parameters 

1 - Initial Travense Run Delta P Delta H Orv Ga■ Meter Stack Meler Probe FIiter FlllarE.1lt lmplnger Vacuum 

2 - lnltlat Point Time IH,0I l"H,Ol In !Fl Out IF) Tempffl l!fn~fcF Temp(FI TempfFl Temp (Fl Templfl l"Hal 

3 - Initial A1 5.0 1.8 2.J'-/ ~l/ 1-<-f c.. Z-I~ o/0 (ol.J. 5~ '-I 
4-lnltlal 2 10.0 ,~ l 1,-,"1 J-~ 1-L/ C-,,3, ICTT. 5 t;;;n (,....(,., s~ 4 
5- lnltlal 3 15.0 ')~ 1.1.'-1 -.,. '-{ 1-~ b '½ zeo. Cc q/ (:...,q FS"Z. LL 
6-lnltlal 81 20.0 2. 0 z.<o ~ 1-Y ?,c.. l1lf°.?- q() l..9 57 ~ 
7-lnltlal - 2 25.0 1.8 1. :,l-\ 1<" 1-'-f C-,:; 1Cff. -S C,n 7-0 s:~ c;-

3 30.0 1-'Z- I . f1o 11J 1') '=:>'1 7(, 3 9/ ?O \5 4-
1 -Flnal Ct 35.0 I .9 2. "Ir- ~ 1r '=,~ 7Jh5 Cj:J 10 c:;3 ~ 
2 -Final 2 40.0 ,. s- 1.ct S"" 14 15 r;,, zzz. {) <;Jo ?-I S"i ) 
3-Flnal 3 45.0 LI l,'1:J "=!-'1 "?; 6~ 7 2f>t 0i "=b )? s--
4-Flnal 01 50.0 2. I 1:1-> K 15" 6'--/ Z.'30,0 q l "t-0 s~ ~ 
5 -Flnal 2 55.0 I --:,. 7 :z t ~ 1r- 6t-/ Z3L/.7 95 ?I ~ s--
6 -Final 3 60.0 I. n '-~ ~ 15"'" 6'-f - qf ?-7- a 'I 
7 -Flnal . 

Pstack ("H20): I~ 2.. O I 

C 
Bar. Pres.("Hv): t;)q &J I 

Run Time (mln.t: I 60 I 
I Z3~te§f~ I 

Initial Matar (CF): 

I /,<:pt_]/S- I 
Start Time: l\l ICo I 
End Time: I/Jl6 I 

Filter Information: Leak Checks: Sampling Train Information: 

ID: Traln-i:,111: iry_L>l (ID. JO "Hq Test Method: EPA 5/29 
Tare lal: Train-mid: @ "Hg Meter Box No.: EE3 

Train-Dost: v'l/'V\ I I@ ,.- "HQ Delta H: 1.855 
Trap Information: Pilot-pre: v/ @ } "H20 Y: 0.9845 

ID: n/a Pltot-post: \I./ @ ) "H20 K-factor: f . "S. 

Pre Weight: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: (") / 'df', 
Post Welaht: nla Box Ooerator: A'1 A Probe ID: ESP27B 

Probe Operator: TS' Probe TC ID: ESP27B 
Comments: FIiter Exit TC ID: ~3134 

-

0 
4th lmplnger TC ID: 3061 

Hot Box ID: HB-5 
UmblHcal ID: 100' 

Scale Calibration: lmeinger Water Ael!!arance: Scale ID: 5A2811799 
100.0 g 99.9 n/a Walaht ID I100al: 6040 

1,000 0 g 999.1 Weight ID (1,000g): 6993 



Date: 

Plant: 

lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

lmplnger7 

lmplnger 1 

lmplnger 2 

lmpinger 3 

lmpinger4 

lmplnger 5 

lmpinger6 

lmplnger7 

lmpinger7 

lmplnger l 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmplnger6 

Imp nger 7 

ft /11 /Is 
vTe 

--rti 
I I '" 

l e1ti})L/,,..J 2 ) 

Method 
Olt>.J Y{ C( 

lmplnger 1 lmpinger l 

lmpinger2 lmpinger 2 

lmplnger 3 lmplnger3 

lmpinger4 l mpinger 4 

lmplngerS lmpingerS 

lmplnger6 lmplnger6 

lmpinger7 lmplnger7 

Method ( d-- /e.( 

lmpinger l 

lmpinger2 

lmplnger3 

lmplnger4 

lmplnger 5 

lmpinger6 

Im pinger 7 

lmplnger l 

lmplnger 2 

lmpinger 3 

lmpinger4 

1mpinger 5 

lmpinger6 

lmplnger 7 

Method 

lmplnger l 

lmpinger2 

lmplnger3 

lmpinger4 

lmpnger S 

lmplnger6 

lmpnger7 

~~...;...µ..1-&..-i,,.;;,.i JJ.r."6 lmplnger 1 

C d--R, 

7J.g-.i 

lmplnger 2 

lmpinger 3 

lmplnger4 

lmpingerS 

lmplnger6 

lmpinger 7 

lmplnger 1 

lmplnger 2 

Imp nger 3 

lmplnger4 

lmplnger S 

tmpfnger6 

lmpinger7 

Imp nger 1 

lmplnger 2 

lmprnger3 

lmpinger4 

!mprngerS 

tmpinger6 

mplnger7 

-~ 

0/,..At_J c, 

C 'cJ,cA-( I 

(;;)...- l_ 

e, citA-f I 

(;;)...- l_ 

07c r°"f 2_ 



O·· 

Date: /J /Jo /Jf ------------------
Plant: 

lmpinger 1 

lmpinger2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmpinger 1 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmpinger 5 

lmpinger6 

lmpinger 7 

lmpinger 1 

lmplnger2 

lmpinger3 

lmpinger4 

lmplnger 5 

lmplnger6 

lmpinger7 

lmplnger l 

lmpinger2 

lmplnger3 

lmpinger4 

tmpingers 

lmpinger6 

lmplnger7 

Scale ID: 

,,, J, 
----------------
,......o_r.,__, .. 1 ,_J _C__,l-« 1; 

(.;)--Ri 
lnltla Final 

C'> 'f?-> 
lnltial 

Initial Final 

-

Method 

lmplnger l 

lmplnger2 

impinger 3 

lmplnger4 

lmpinger 5 

lmpinger6 

lmpinger7 

Method 

lmpinger 1 

lmplnger 2 

lmplnger 3 

lmpinger4 

lmpinger 5 

lmpinger 6 

lmpinger7 

Method 

lmpinger 1 

lmplnger2 

lmpinger3 

tmplnger4 

lmplnger 5 

lmpinger6 

lmpinger7 

Method 

lmplnger 1 

lmpinger 2 

lmplnger 3 

lmpinger4 

lmplngerS 

lmpinger6 

lmplnger7 

Initial Final 

Initial Final 

Initial Final 

-

Initial final 

100.0g wt ID: ______ _ 

100.0g wt reading: ______ _ 

lmpinger 1 

lmplnger 2 

lmpinger 3 

lmp!nger4 

lmpingerS 

lmplnger6 

lmpinger7 

lmpinger 1 

lmpinger2 

lmplnger 3 

lmpinger4 

lmpingerS 

lmpinger6 

lmpinger7 

lmpinger 1 

lmpinger 2 

Impinge, 3 

lmplnger 4 

Im pinger 5 

lmpinger6 

lmplnger7 

lmpinger 1 

lmpinger2 

lmpinger3 

lmpinger4 

lmplngerS 

lmplnger6 

lmplnger7 

lnltlal 

Initial 

Initial 

Initial 

Final 

Final 

Final 

Final 

1000.0g wt ID: ______ _ 

1000.0g wt reading: _______ _ 



A9. Blended Waste - Cyclone 3 

Test Dates: November 18-20, 2016 

wTe Recycling, Im:. - Greenfield, MA 

EPA Emissions Testing- Final Report 

~ 
MON I RO~I: 



PLANT: 
LOCATION: 

As (SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP • 2 (INT) : 
IMP - 3 (INT) : 
IMP - 4 (INT) : 
IMP • 5 (INT) : 
IMP - 6 (INT) : 
IMP - 7 (INT) : 

IMP - 1 (FIN) : 
IMP - 2 (FIN) : 
IMP - 3 (FIN) : 
IMP - 4 (FIN) : 
IMP - 5 (FIN) : 
IMP - 6 (FIN) : 
IMP - 7 (FIN) : 

% C02(0UT): 

% 02 (OUT): 

%CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 
Mid Leak Check 
INTIAL METER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

705.8 
691.6 
630.1 
704.4 
703.4 
803.0 
-

712.3 
691.9 
629.7 
703.1 
713.0 
810.5 

. 

0.0 

20.9 

0 

29.81 

2,0 

12 

60 

727.749 

683.436 

8:09 

9:09 

INPUT DATA SHEET 

wTe Recycling 
C clone 3 - Blend 

TRAVERSE I 
POINT 

A1 
2 
3 

B1 
2 
3 

C1 
2 
3 

D1 
2 
3 

VELOCITY I SQUARE 

HEAD ROOT 

1.80 1.34 
1.30 1.14 
1.00 1.00 
1.70 1.30 
1.80 1.34 
1.40 1.18 
2.10 1.45 
1.90 1.38 
1.40 1.18 
2.20 1.48 
1.80 1.34 
1.00 1.00 

AVERAGE: 1.62 1.26 

I 

RUN#: 
DATE: 

DE~TA I 
2.16 
1.56 
1.20 
2.04 
2.16 
1.68 
2.52 
2.28 
1.68 
2.64 
2.16 
1.20 

Blend-CJ-RI 
20-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMPCFJ 
58 58 60 
58 58 61 
59 58 63 
59 58 63 
59 59 62 
59 59 62 
59 59 63 
60 60 64 
60 60 64 
60 60 64 
60 60 64 
60 60 65 

1.94 59.3 59.1 62.9 



PLANT 
LOCATION 

As (SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP - 3 (INT) : 
IMP - 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 {INT) : 

IMP • 1 (FIN) : 
IMP • 2 (FIN) : 
IMP • 3 (FIN) : 
IMP - 4 (FIN) : 
IMP- 5 (FIN) : 
IMP • 6 (FIN) : 
IMP - 7 (FIN) : 

%CO2(OUT): 

% 02 (OUT): 

% CO (OUT): 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL.METER 

INTIALMETER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

710.4 
684.1 
589.7 
720.4 
727.7 
817.6 

-

713.4 
685.3 
589.7 
720.6 
726.3 
824.7 

-

0.0 

20.9 

0 

29.81 

2 .. 0 

12 

60 

771.750 

727.800 

10:16 

11:21 

INPUT DATA SHEET 

wTe Recycling 
C clone 3 - Blend 

TRAVERSE I 
POINT 

A1 
2 
3 

81 
2 
3 

C1 
2 
3 

01 
2 
3 

VELOCITY I SQUARE 

HEAD ROOT 

1.80 1.34 
1.60 1.26 
1.30 1.14 
2.00 1.41 
1.80 1.34 
1.20 1.10 
2.10 1.45 
1.70 1.30 
1.20 1.10 
1.90 1.38 
1.40 1.18 
0.85 0.92 

AVERAGE: 1.57 1.24 

I 

RUN#: 
DATE : 

DE~TA I 
2.16 
1.92 
1.56 
2.40 
2.16 
1.44 
2.52 
2.04 
1.44 
2.28 
1.68 
1.02 

Blend-C3-R2 
20-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP CF) 

64 64 63 
66 66 63 
66 66 64 
67 66 64 
67 67 64 
66 67 64 
67 67 64 
67 67 64 
68 67 64 
68 68 64 
68 68 64 
68 68 64 

1.89 66.8 66.8 63.8 



PLANT 
LOCATION 

As(SQFT) : 
Dn(INCHES) 
PITOT COEFFICIENT: 

IMP - 1 (INT) : 
IMP - 2 (INT) : 
IMP • 3 (INT) : 
IMP • 4 (INT) : 
IMP • 5 (INT) : 
IMP • 6 (INT) : 
IMP • 7 (INT) : 

IMP • 1 (FIN) : 
IMP - 2 (FIN) : 
IMP • 3 {FIN) : 
IMP • 4 (FIN) : 
IMP - 5 (FIN) : 
IMP • 6 (FIN) : 
IMP· 7 (FIN) : 

%C02(0UT): 

% 02 (OUT}: 

% CO (OUT}: 

Pbar 

Pstack 

NUMBER OF POINTS 

TEST LENGTH 

FINAL METER 

INTIALMETER 

BEGIN TIME 

END TIME 

4.167 
0.180 
0.84 

706 
689.8 
630 
701 

710.4 
810.3 

-

708.6 
690.9 
630 

700.1 
710.9 
817.6 
-

0.0 

20.9 

0 

29.81 

2.0 

12 

60 

815.801 

772.015 

12;16 

13:16 

INPUT DATA SHEET 

wTe Recycling 
C clone 3 - Blend 

TRAVERSE I VELOCITY I 
POINT HEAD 

A1 1.70 
2 1.40 
3 1.00 

81 1.90 
2 1.60 
3 1.30 

C1 2.10 
2 1.60 
3 1.40 

01 1.90 
2 1.60 
3 1.00 

SQUARE 

ROOT 

1.30 
1.18 
1.00 
1.38 
1.26 
1.14 
1.45 
1.26 
1.18 
1.38 
1.26 
1.00 

AVERAGE: 1.54 1.23 

I 

RUN#: 
DATE : 

DE~TA I 
2.04 
1.68 
1.20 
2.28 
1.92 
1.56 
2.52 
1.92 
1.68 
2.28 
1.92 
1.20 

Blend-C3-R3 
20-Nov-15 

DRY GAS METER I STACK 
IN I OUT TEMP(FI 
65 65 64 
66 65 65 
66 66 65 
67 66 64 
68 66 64 
67 67 64 
68 67 65 
68 67 65 
68 67 65 
67 67 64 
68 67 64 
67 67 64 

1.85 67 .1 66.4 64.4 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN# : Blend-C3-R1 
LOCATION : C clone 3 - Blend DATE : 20-Nov-15 

Ts (°F) = 62.9 %CO2= 0.00 Vm (CF) = 44.313 
TsrR) = 522.9 %02 = 20.90 DELTA H (ABS)= 29.95 
Tm (°F) = 59.2 %CO = 0 Ps (ABS) = 29.96 
Tm (0 R) = 519.2 %N2 = 79.10 SQRTDELTA P = 1.2622 
VI (TOT)= 22.2 Cp = 0.84 y = 1.0419 
VI (adj}= 20.11 TIME = 60 An = 0.000177 

Vm std= 17.64 {VmMYMDELTA H ABS} = 46.988 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 1.045 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.022 

Bwo = by steam tables = 0.0197477 

1 - Bwo = 1-Bwo = 0.980 adj 

Md (DRY)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms(WET)= MD (1-Bwo) + 18 (Bwo) = 28.622 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.781 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 70.783 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1051820 DSCFH 
OSCFH /60 = 17530 DSCFM 
3600 (Vs)(As) = 1061745 ACFH 
ACFH /60 = 17696 ACFM 

%ISO = 100 {Ts} {Vm std} {Delta H abs} = 105.4 adj 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Blend-C3-R2 
LOCATION : C clone 3 • Blend DATE : 20-Nov-15 

Ts (°F) = 63.8 %CO2= 0.00 Vm (CF) = 43.950 
Ts (0 R) = 523.8 %02 = 20.90 DELTAH (ABS)= 29.95 
Tm (°F) = 66.8 %CO = 0 Ps (ABS) = 29.96 
Tm (0 R) = 526.8 %N2 = 79.10 SQRTDELTA P = 1.2442 
VI (TOT)= 10.1 Cp = 0.84 y = 1.0419 
VI (adi) = NA TIME = 60 An = 0.000177 

Vm std= 17.64 (VmMY~(DELTA H ABS~ = 45.922 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.475 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.010 

Bwo = by steam tables = NA 

1 -Bwo = 1-Bwo = 0.990 

Ms (WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms (WET)= MD (1-Bwo) + 18 (Bwo) = 28.725 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.780 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 69.709 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1044033 DSCFH 
DSCFH/60 = 17401 DSCFM 
3600 (Vs)(As) = 1045640 ACFH 
ACFH /60 = 17427 ACFM 

%ISO = 100 {Ts} {Vm std~ {Delta H abs~ = 103.8 
60 (Tstd) (Vs) (Time) ( An) (Ps) (1-Bwo) 



ISOKINETIC CALCULATION SHEET 

PLANT : wTe Recycling RUN # : Blend-C3-R3 
LOCATION: C clone 3 • Blend DATE : 20-Nov-15 

Ts (°F) = 64.4 %CO2= 0.00 Vm (CF) = 43.786 
Ts (0 R) = 524.4 %02 = 20.90 DELTAH (ABS)= 29.95 
Tm (°F) = 66.8 %CO = 0 Ps (ABS) = 29.96 
Tm (0 R) = 526.8 %N2 = 79.10 SQRT DELTA P = 1.2343 
VI (TOT)= 10.6 Cp = 0.84 y = 1.0419 
VI (adj)= NA TIME = 60 An = 0.000177 

Vm std= 17.64 {Vm!(YMDELTA H ABS~ = 45.750 DSCF 
(Tm) 

Vwstd = .04707 (VI TOT) = 0.499 CF 

Bwo = Vw std / (Vw std) + (Vm std) = 0.011 

Bwo = by steam tables = NA 

1-Bwo= 1 -Bwo = 0.989 

Ms (WET)= 0.44 (% CO2) + 
0.32 (% 02) + 
0.28 (% CO) + = 28.836 LB/LB 
0.28 (% N2) MOLE 

Ms (WET)= MD (1-Bwo) + 18 (Bwo) = 28.719 LB/LB 
MOLE 

G = SQRT (Ts/Ps/Ms) = 0.781 

Vs = 85.49 (Cp) (G) (SQRT DELTA P) = 69.200 FPS 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1034681 DSCFH 
DSCFH /60 = 17245 DSCFM 
3600 (Vs)(As) = 1037997 ACFH 
ACFH /60 = 17300 ACFM 

%ISO = 100 {Ts~ {Vm std~ {Delta H abs~ = 104.3 
60 (Tstd) ( Vs ) (Time) ( An) (Ps) (1-Bwo) 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT: 
LOCATION: 

FILTER 
NUMBER 1773 

FINAL 

TARE 

NET 

Mn-Ar = Mn 

Mn = 
Ar = 

Mn = 

0.0000 

0.0000 

0.0000 

20.700 
0.000 

20.700 

wTe Recycling RUN # : 
C clone 3- Blend DATE: 

Blend-C3-R1 
20-Nov-1S 

BLANKS 
BEAKER 

0 
FILTER ACETONE 

1763 0 

0.0207 0.0000 

0.0000 0.0000 

0.0207 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ffactor = n/a 

20.90 
0.00 

70.78 fUsec 
4.17 ft2 

46.99 DSCF 

0.0000 

0.0000 

0.0000 
100 
87 

Qs = 3600(1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1051820 DSCFH 
1061745 ACFH 

17696 ACFM 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 9.71393E-07 LB/SCF 

Cs' = 0.0154 (Mn) /(VmStd) = 0.0068 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 15.6 mg/M3 

PMR = Qs x Cs = 1.022 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 
NUMBER 1775 

FINAL 

TARE 

NET 

Mn-Ar= Mn 

Mn = 
Ar = 

Mn = 

0.0009 

0.0000 

0.0009 

14.000 
0.000 

14.000 

wTe Recycling RUN # : 
C clone 3 - Blend DATE : 

Blend-C3·R2 
20-Nov-1S 

BLANKS 
BEAKER 

0 
FILTER ACETONE 

1763 0 

0.0131 0.0000 

0.0000 0.0000 

0.0131 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

02 = 
CO2 = 
Vs = 
As = 
Vm std= 
Ff actor = n/a 

20.90 
0.00 

69.71 fVsec 
4.17 ft2 

45.92 DSCF 

0.0000 

0.0000 

0.0000 
100 
84 

Qs = 3600 (1-Bwo)(Vs)(As)(17.64)(Ps/Ts) = 1044033 DSCFH 
1045640.382 ACFH 

17427 ACFM 
3600 (Vs) (As) = 
ACFH/60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 6. 72226E-07 LB/SCF 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0047 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 10.8 mg/M3 

PMR = Qs x Cs = 0.702 LB/HR 



PARTICULATE EMISSION CALCULATION SHEET 

PLANT 
LOCATION 

FILTER 

wTe Recycling RUN # : 
C clone 3 - Blend DATE : 

Blend-C3-R3 
20-Nov-15 

BLANKS 
FILTER ACETONE 

NUMBER 1785 
BEAKER 

0 1763 0 

FINAL 0.0018 

0.0000 

0.0128 

0.0000 

0.0000 0.0000 

TARE 0.0000 0.0000 

NET 0.0018 0.0128 0.0000 0.0000 
VOLUME BLANK RINSE 
VOLUME OF RINSE 

Mn-Ar= Mn 02 = 
CO2 = 

20.90 

Mn 
Ar 

Mn 

Qs 

= 
= 

= 

14.600 
0.000 

14.600 

Vs = 
AS = 
Vm std= 
Ffactor = n/a 

0.00 
69.20 ft/sec 
4.17 ft2 

45.75 DSCF 

= 3600 (1-Bwo)(Vs)(As)(17.64)(PsfTs) = 1034681 DSCFH 
1037996.781 ACFH 

17300 ACFM 
3600 (Vs) (As) = 
ACFH /60 = 

Cs = (2.205 E-6) (Mn) / (Vm Std) = 7.03666E-07 LB/SCF 

100 
92 

Cs' = 0.0154 (Mn) /(VmSTD) = 0.0049 GRAINS/SCF 

Cs'M = (Mn)/ (VmSTD x 0.02832) = 11.3 mg/M3 

PMR = Os x Cs = 0. 7281 LB/HR 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Blend-C3-R1 
Source: Cyclone 3 - Blend Date: 20-Nov-15 

Total Reagent Total ______ .£~~~~~tio!_'I lC_sL ____ __ ________ Emissio'! Rate(§ _________ 
Blank 

Analvte (ug) (ug) (ug) lb/dscf ug/dscm lb/hr 
Beryllium < 0.20 ND < 0.20 9.39E-12 1.S0E-01 9.872E-06 
Cadmium 1.73 ND 1.73 8.12E-11 1.30E+00 8.539E-05 
Lead 15.30 0.92 15.30 7.18E-10 1.15E+01 7.552E-04 
Mercury 0.34 ND 0.34 1.614E-11 2.59E-01 1.698E-05 

Run Data 
Vm (dscf) = 46.99 
0 5 (dscfh) = 1,051,820 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 ( 1-Bwo)(V 5)(A5 )( 17 .64 )(P 5)/(T 5 ) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) I Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1%CO2) = (ug/dscm)* (1% CO2)/( Test %CO2 ) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Blend-C3-R2 
Source: C clone 3 - Blend Date: 20-Nov-15 

Total Reagent Total Concentration ~-sl_ _ - - - - - Emission Rate (E) ~----- ---~---- i...------------- -------------Blank 
Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 

Beryllium < 0.20 ND < 0.20 9.60E-12 1.54E-01 1.003E-05 
Cadmium 1.01 ND 1.01 4.85E-11 7.77E-01 5.063E-05 
Lead 7.39 0.92 7.39 3.55E-10 5.68E+00 3.705E-04 
Mercury 0.35 ND 0.35 1.681E-11 2.69E-01 1.755E-05 

Run Data 
Vm (dscf) = 45.92 
Os (dscfh) = 1,044,033 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os (dscfh) = 3600 (1-Bwo)(V 5 )(A,.)(17 .64 )(P 8 )/(T 5) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs (ug/dscm @1%CO2) = (ug/dscm)" (1 % CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh I I 



Metals Emission Calculations 

Facility/Site: wTe Recycling Run No.: Blend-C3-R3 
Source: Cvclone 3 • Blend Date: 20-Nov-15 

Total Reagent Total Concentration ~-sl_ ______ _ _______ Emissio'! Rate @. ________ 
Blank 

...,_. _____ --------
Analvte (ug) (ug) (ug) (lb/dscf) ug/dscm lb/hr 

Beryllium < 0.20 ND < 0.20 9.64E-12 1.54E-01 9.974E-06 
Cadmium 0.89 ND 0.89 4.29E-11 6.87E-01 4.438E-05 
Lead 11.00 0.92 11.00 5.30E-10 8.49E+OO 5.485E-04 
Mercury 0.28 ND 0.28 1.344E-11 2.15E-01 1.390E-05 

Run Data 
Vm (dscf) = 45.75 
Os (dscfh) = 1,034,681 
02 (%) = 20.90 
CO2(%) = 0.00 

Equations Conversions 
Os {dscfh) = 3600 (1-Bwo)(V 8 )(As)( 17 .64 )(P s)/(T s) to obtain dscm: multiply dscf by 0.02832 
Cs (lb/dscf) = (ug * 4.536E08) / Vm Std to obtain ug: multiply lb by 0.4536E09 
Cs {ug/dscm @1 %CO2) = (ug/dscm)* (1% CO2)/( Test %CO2) to obtain lb: multiply ug by 2.205E-09 
E (lb/hr) = (lb/dscf) * dscfh 



I I• Mercury Laboratory Results by Train Fractlon - '&irnpllng'Runs 
~ 

wTa~c~ IT g _ Cyclone 3 • Blt nd I I -
1B " "--_2Bp __ _ ---~3A l. ·--39---, '. ----·3c 1---------. ~-------- --------~~ rr'--= --=,,.,....-~ 

lmP.lngar 1&2 , !,_mP.lnger 3 · • lmP.lnger 4&5 -I 
cont•~~ HN03 ,contents & HN03

1 ~ contents & ' lmP.lng~rs ~~ I• 

Sampling ' 
Ii • . -· ~ ' i<}.1ioKr Flltar/probi rinse rlnsa 1,. rf11se Ht;I rln! • &·DI H20

1 
Total Hg 

.Run ID Date (ug) (ug ) - II (ug) .(ug) - (ug) I (ug) 
' 

Blend-C3-R1 11/20/2015 < 0.015 < 0.18 < 0.005 < 0.023 0.121 0.344 

Blend-C3-R2 11/20/2015 < 0.015 < 0.15 < 0.005 < 0.023 0.157 0.350 

Blend-C3-R3 11/20/2015 < 0.015 < 0.16 < 0.0048 < 0.025 0.074 0.279 

Mircury:RasultiltiYJTraliil F.'ractlon ';!Blanks -
I --~ 

t I!= ~ 18 - 2B ' 3A ' 39· - 3C 
1T - -fliier- - - --------- .:, _________ -- -- ------ --------· Sampling HNOi/H202 HNO, KMnOJHi&O, HCI Total Hg 

Blank Type _ Date , ,, (ug)\_ -- .~(ug) Mi> ,Cua) (uali l (ual 

Reagent 11/18/2016 < 0.015 < 0.15 < 0.005 < 0.02 < 0.013 < 0.203 



T~ce Metili l.ioohit~ Results (exclua fiigi'nercury} - -

wT, R~!2f!!Jg <;ycl~" ~ 3 • Blencl __ _ 
i ~-_ !t.!!!' _I~ __ J _ • ...::'!I!!! !IL._ _ _ Run ID _ -· R•§•nt Blan~ _ 

11 ' • I I 
1 Bland-C3-R1 Bland-C3-R2 Bland-C3-R3 ! M29-RB 
, I 

Trace Metal .fi, Units - ·11i20126is..:-___ 11/20'2015 - ,1_1120'2015 --11117/2009 ~ 

Berylllum ~v ____ ,-_ .. ug ___ < 0.20 < 0.20 < 0.20 < 0.10 

Cadmium ua 1.73 1.01 0.89 < 0.10 

Lead ua l 15.30 7.39 11.00 0.92 



TRAVERSE DATA SHEET 

Faclllty:/Slte: wTe Recycling Run No. llJetd -c~ - R. \ 

C 
Source: Cyclone 3 Date: Z() November 2015 

lmplnger Volumes (mll: Sampling Parameters 

1 - Initial Traverse Run Datta p Delta H Drv Gas Matar Stack Matar Proba FU!ar FIiter Exit lmplngar Vacuum 

2 - lnltlal Point Time IH,0I l"H,0I ln(FI Out(FI Temp IF) Reading (CF) Temp(Fl Temp (Fl Temp(Fl Temp(FJ ("Hg) 

3 - lnltlal A1 5.0 \b 2.\\o re G "o (..¥;f) BS- Cai 5""{ t./ 
4-lnitial 2 10.0 ,~ I.~ ffi 1rP1 '"1 I &--Ac}Y o(..., (_~ c,o L/-
s - Initial 3 15.0 \.0 I. 20 s-c, re 1--i~ (.flJ,_\ ~,s- ~y .s-v L/ 
6 - lnltlal B1 20.0 I+ 7 .0'1 <Z1 ~"'\ In) wn,1 .c,,t:;' "7(,.., 5I ~ 
7 -lnltlal - 2 25,0 I.B 7 ICo g;;, 59 h7 ~D.C, Bf' t.,9 -s--z 5"" 

3 30.0 l.l.{ l.bh g-, SC, '->-'L. 10'-t 'I PC 1'f) ~5 ~ 
1. Final C1 35.0 l. I z.a c'1 ~c, h1 10B Cn e~- -:, I 5:(_ s--
2 • Final 2 40.0 l.li Z.l6 l..0 Ir{-., t..,Y -:rl 2.9 Pin "+-2- rs:r ... s--
3 • Final 3 450 I. Lf /.h~ UJ "() r_l,,' ?.f '"1 ~ o,,;;- -,..z.. ~-f- '-I 
4 -Final D1 50.0 l 1- 11. (.., '-I {,£) &-,D C-,"- :,..10. 7.,., 9.JS"' ::;.:i .. s-1: ~ 
5-Flnal 2 550 I. S:-J 2 .t lo (,,n r,.r, l.'--1 ltJ,:r, 8S- l+-2:> s--s- Ls-
6 - Final 3 60,0 1.n (. 10 l.t) ,~ /,,'{"' - ~ie;- 1'~ s-r !, 
7. Final . 

Pstack ("H20J: l+.Z. 0 I 

C 
Bar. Pres.("H8): f 2'1. tJtl 

Run Time (min,): I 60 I 
I ;i~~·~s I 

I 
Initial Meter rt 
~83.'1 I 

Start Time: ,~1 
End Time: lqocr I 

FIiter Information: Leak Checks: SamDllnA Train Information: 

ID: Train-pre; '10011 @ 10 "Hg Test Method: EPA 5129 

Tare fnl: Train-mid: @. "Hq Meter Bo,i; No.: EE6 

Train-post: 0.001 lffl (,,.,. "Hg Delta H: 1.913 
Trap Information: Pltot-pre: .//. @ .3 "HzO Y: 1.0419 

ID: n/a Pltot-post: It~ @ > "HzO K-factor: I.?.. 
Pre Weight: n/a Field Team Members: Nozzle ID: /Nozzle Diameter: o . /VO 

Post Welaht: n/a Box Ooerator: /YI~ Probe ID: SFES-2' 

Probe Operator: --n Probe TC ID: .SFES-2' 
Comments: FIiter Exit TC ID: /'6916l:ir 6917 

4th lmplnqer TC ID: -3066 

HotBo,i:10: HB-7 

Umbilical ID; 100' 
Scale Calibration: lm~lnger Water A~!;!!arance: Scale ID: 5A2811799 

100.0 g 99.9 n/a Weight ID (100g): 6040 
1,000.0 g 999.1 Welqht ID 11,000qJ: 6993 



TRAVERSE DATA SHEET 

Faclllty:ISlte: wTe Recycling Run No. J;l o nd - r_!, - ~ -z._ 

0 
Source: Cyclone 3 Date: l(') November 2015 

lmplnger Volumes (ml): Sampling Parameters 

1 - lnlllal Traversa Run Delta P DeltaH Ory Gas Meter Stack Matar Probe FIiter FIiter E:1lt Impinge, Vacuum 

2 - Initial Polnl Time IH,O) (•'HO) In (Fl Out (Fl Temp CF) Reading CCFI Temp (F) Temp(FJ Temp(FI TempfFI l"Hal 

3 • Initial A1 5.0 I. 8 l. IL-, r,,1 C:,Y (,.,~ 17;7,_(J er- h '°S 5:z., b 
4- lnltlal 2 10.0 I r_ I.C\1.- h<n {,-/.,,,-, ('...:, 1 11-:~£:(,.., t'J) -=,-n s-o 5 
5 - Initial 3 15.0 I.;;, IS(,., <dl'J 6h bY 1-t~~ ,r, ~J -=t I 5l) < 
6-lnltlal B1 200 1.n 2.\fO bl- Co<o ~y ll-\.fZ Fl yj,., ~ lc;-Z... C-, 

I.~ 1,Ho i,:,... f_,-:J.,- (:,'-1 1::J.."ll.0 ~("" t-'~ 5'-1 -7 - lnltlal . 2 _25.0 ~ 
3 30.0 I. 7- J.½'i C,b '-:>l-- [,,,"( r:lW. l, f'.15:"' 1-'+ f54 ll 

1 -Flnal C1 35.0 l. I 7.S?.,, G-:/- (o-=r,,, Co'f r}S'"'-/.J PL, 1-3 S4 5' 
2 • Flnal 2 40.0 I.?-- 17. O'i &r b1- (,./1 ?St,.1 p""') °-:fS:,. S-S" i::;-
3 -Final 3 45.0 I, z... J, ~~ (,,.f-, C-:,l- l-iY ~l.r:, he;- -=t'1 ~~ q.. 
4-Flnal D1 50.0 L'i 7.16 t..FJ hf-, C.-,'--\ il-<oS,4 P.1< 7-4 5C. c:;-
5 • Final 2 550 I. Lf U,b b'B (,'a C,..,'--f 11{-Ho f1-S- 1-) s" 5' 
6 • Flnar 3 60.0 O.SG' 1.07,.... bf) &'u b'i - 0 t:117 1-) S-6 -~ 

7 • Final -

Pstack ('"H,01: I t z.. O I 

C 
Bar. Pres.("Hg): ~ 

Run Time (min.): I 60 I 
Final Meter CCFl: 

1-1-' I. 1-~0 
Initial Meter (CFl: 

-:,.z..-,.. $-JJr)n 

Start Time: IIOl(o I 
EndTime: lllZ..1 I 

FIiter Information: Leak Checks: Sampling Train Information: 

ID: Train-ore: "l ( Y X'"J (@ 10 "Hg Test Method: EPA 5/29 
Tare (11): Train-mid: @ "Hg Meter Box No.: EE6 

Train-post: O.t.UI @ 1' "Hg Delta H: 1.913 
Trap Information: Pltot-pre: \U @ ;r "HiO Y: 1.0419 

ID: n/a Pltot-post: ✓✓ @ ~ .. HzO K-factor: / . I.. 

PreWeiaht: nla Field Team Members: Nozzle ID: /Nozzle Diameter: 0./ftD 
Post Wel11ht: nla Box Operator: YY)P., Probe ID: SFES-2' 

Probe Operator: 15 Probe TC ID: SFES-2:..-.. 

0 
Comments: 

~wed (9 1019- /023 
FIiter Exit TC ID: 6916 0{6917} 

4th lmplnger TC 10: 3066-

Hot Box ID: HB-7 

Umbilical ID: 100' 
Scale Calibration: lml!lnger Water Al!!!!arance: Scala ID: 5A2811799 

100.0g 99.9 n/a Weight ID (100g): 6040 
1,000.0 g 999.1 Weight ID (1,000al: 6993 



TRAVERSE DATA SHEET 

Faclllty:/Slte: wTe Recycling Run No. ~tor<\ - c~ -~-s 

0 
Source: Cyclone 3 Date: 2.D November 2015 

lmpinger Volumes (ml): Sampling Parameters 

1 - Initial Traverse Run Delta P Delta H Orv GH Meter Stack Meter Probe FIiter FIiter Exit lmplnger Vacuum 

2 - Initial Point Time (H,OI l"H,01 lnlfl OutlFI Temp IFl Readlna !Cfl Temp IFl Temolfl TemolFI Temp IFI !"Hal 

3 - lnltial A1 50 i~ 2.D<f C,,r- ?C fnl.{ 11'.Ci 1'0 r /-/5 C::-4 4-
4 - lnltlal 2 10.0 \. l{ r r_,9. r,.., (p t:..r t,:;- l::J-':/Ci. l-. qn f,b -S-3 4 
S - lnlllal 3 15.0 t,{) l.1- c..r;,,., ~r- h<r 11-Plt,~ 10-r) b'T SI if. 
6 A Initial B1 200 I. q Z-lb (,,7,- (or,,, (... '-f 1-::JHn ~ 'r,} 10 s1... 5-

7-lnltlal - 2 25.0 I. (,., l.'11- hh r,.,r.o h Lf h-Clo. I C(l "10 )'- ~ 

3 30.0 \. s ,_ s1o r,;--:r (n-:,- inY 1¥1.-; h ctr 1l> <;;z_ y-
1 - Final C1 35.0 Z~ I 7.f'L- (..,,;..., (-,~ () ) 1Gt.Y 9() 1-1 ss ? 
2- Final 2 40.0 I. (,, L'1'L 6& 6~ hr;: f1(}J." cro -=t I 5-S .S-
3 • Flnal 3 450 1. 4 U§o 6S 61- 6S- P;:J::. i, Cf( ?l S"~ 'f 
4- Flnal 01 50.0 ,. 9 ~ '.TI {,1- <.e,1- (b'--J PIH. J_ 'i I 70 <'L c;-....-- )f 

6 • Flnal 2 550 ( t, ,~1.- hfj 6r- 6Lf 8 11..9 qr :JO .S-.7> .) 

6 • Final 3 60.0 LO I. L. (..,"""f- b-=7- h<.f -- f{Z- 70 53 -~ 
7 - Final -

Pstack ("H2OI: I f::: l. • 0 I 

C 
Bar. Pres.("H0): lQ..'J.81 j 

Run nme (min.):I 60 I 
I 

Flnal Meter&) 

Bt_L ( I 
Initial Meter (CF): 

'-:f-:/-'l-. n,~ 
Start Time: l\2.\(ol 

EndTime: I\~\ \p I 
Filter Information: Leak Checks: SamDllna Train Information: 

ID: Train.pre: 117.a:n .. @ ,n "Hg Test Method: EPA 5/29 
Tare lrll: Train-mid: @ "Ha Meter Box No.: EE6 

Traln,oost: 0/Y17~• (Ii! "l-- "Hg Delta H: 1.913 
Trap Information: Pltot-pre: r/ @ J "H2O Y: 1.0419 

ID: n/a Pltot-post: ✓J @ 3 "H2O K-factor: I. -,__ 
Pre Weight: nta Field Team Members: Nozzle ID: /Nozzle Diameter: 0/t,O 

Post Welaht: n/a Box Ooerator: /YIP., Probe ID: SFES-2' 
Probe Ooerator: -sr Probe TC ID: SFES-2' 

Comments: 
. 

FIiter Exit TC JD: r5915 o) 691 7 
4th lmplnger TC ID: ~3066 

C Hot Box ID: HB-7 
UmblHcal 10: 100' 

Scale Calibration: lm12lnger Water A1112!arance: Scale ID: 5A2811799 
100.0g 99.9 n/a WeJaht ID 11 OOa}: 6040 

1,000.0g 999.1 Weight ID 11,000g): 6993 
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Method 
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lmpinger6 

lmprnger7 

Method ( d-- /(( 
lriltial Final 
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Final 
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( 

0·' 

Date: !I/Jo/If 
Plant: v]t, 

(Jft,.I J Cl-«~ Method 

lmpingerl 

lmplnger 2 

lmpinger 3 

lmplnger4 

lmpingerS 

lmpinger6 

lmpinger 7 

lmplnger 1 

lmpinger2 

lmplnger 3 

lmplnger4 

lmpinger 5 

lmplnger6 

lmplnger 7 

lmplnger 1 

lmpinger2 

lmplnger 3 

lmpinger4 

lmplngerS 

lmplnger6 

lmplnger7 

lmplnger l 

lmpinger2 

lmpinger3 

lmpinger4 

lmplngerS 

lmpinger 6 

lmplnger7 

Scale ID: 

Initial Final 

'IJ-• 
f)'.fJ 
17.S 

·),! 

~-lot 
,.6 

{_)--R> 
Initial Final 

C>, fl> 
lnltla Ftn 

Initial Final 

-------

lmpinger 1 

lmplnger 2 

lmpinger 3 

lmpinger4 

lmplngerS 
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lmplnger 7 

Method 

lmploger 1 
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Method 
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-
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1000.0gwt ID: ______ _ 

1000.0g wt reading: _______ _ 
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